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Instructions :(1) All questions are compulsory.

(2) Figures written to the right side indicate full marks

of the question.

1 (a) Answer the following questions briefly : 4

(1) Define Vector form of Sphere.

(2) Find the Sphere for which (1, 1, 0) and (0, 1, 1) are the

extremities of a diameter.

(3) Define Right Circular Cylinder.

(4) Write the equation of cylinder with generator is parallel

2222to Y - axis and enveloping curve is xyza??? .

(b) Answer any one briefly : 2

(1) Find centre and radius of sphere

222xyzxyz??????? 22210.

(2) Find equation of right circular cylinder with radius 2

xz??13
???y 2.and axis 

22

(c) Answer any one briefly : 3

(1) Derive the equation of tangent plane and normal to the

222sphere  which isxyzxyz??????? 42650

parallel to plane 3220.xyz???

(2) Find equation of cylinder whose generator is parallel
xyz??to  and enveloping the curve is

2222xyza??? .
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(d) Answer any one briefly : 5

(1) Derive the equation of tangent plane and normal to the

2222sphere  at the point (,,).pqrxyza???

(2) Derive the equation of cylinder of which generator

xyz??remain parallel to the line  and passing through

a guiding curve

22axhxybygxfycz???????2220,0.

2 (a) Answer the following questions briefly : 4

(1) Define Iterated Limit.

(2) Define Continuity of two variable function.

(3) Define Partial Differentiation.

(4) State Young's Theorem.

(b) Answer any one briefly : 2

22xy?
lim(1) Evaluate 22(,)(0,0)xy ? xy?

?z
333 .(2) If  then find xyzxyz??? 3 ?y

(c) Answer any one briefly : 3

sin()xy?
lim1. ?(1) Prove that 

(,)(0,0)xy ? xy?

(2) If  then prove thatzfxkygxky????()()

22??zz 2?C .
22??yx

(d) Answer any one briefly : 5

22?xxy() ?
if (,)(0,0)xy ?? 22fxy(,) ? ? xy?f(1) Find f  and  for yx ?

0if (,)(0,0)xy ??

using the definition of partial derivatives.

2dy dy
.(2) If  then obtain  and fxy(,)0? 2dx dx
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3 (a) Answer the following questions briefly : 4

(1) Define local minima.

(2) Define global minima.

(3) Define Extreme point.

(4) Define Jacobian.

(b) Answer any one briefly : 2

?(,)xy
?1.(1) If  and  then prove that y??sinx??cos ??(,)r

(2) State Maclaurian's expansion for function of several

variables.

(c) Answer any one briefly : 3

33(1) If   then find approximate valuefxyxxyy(,) ???

of f(1.01,2.98).

(2) If xy????2cos,2sin  and  then prove thatzz?

??xyz,,
J ? 2.Jacobian ??

rz,,???

(d) Answer any one briefly : 5

(1) State and Prove Taylor's expansion for function of

several variables.

(2) Find the value of the greatest rectangular parallelepiped
222xyz
??? 1.that can be inscribed in the ellipse 222abc

4 (a) Answer the following questions briefly : 4

(1) Define Involuntary Matrix.

(2) Define Idempotent.

(3) Define Linearly Independent Set of Vectors.

(4) Define Rank of Matrix.

(b) Answer any one briefly : 2

00??
M ?(1) Prove that  is nilpotent of index 2.??10??

(2) Define Hermitian and Skew  Hermitian Matrix.

(c) Answer any one briefly : 3

cos0sinxx??
??M ? 010(1) Prove that matrix  is??
???sin0cosxx??

orthogonal.
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(2) Using Cayley  Hamilton theorem find inverse of matrix

733????
??where M ?? 110.??
???101??

(d) Answer any one briefly : 5

(1) Prove that every square matrix can be expressed uniquely

as the sum of a symmetric and skew  symmetric matrix.

Aa?[] Bb?[](2) Let  and  then prove thatijijn1,?? ijijn1,??

abjABadjbadjA()()().?

5 (a) Answer the following questions briefly : 4

(1) Define Characteristic Polynomial.

(2) Define Eigen Vectors.

(3) What is the determinant of odd order skew  symmetric

matrix?

(4) Define Non  Homogeneous system of linear equation.

(b) Answer any one briefly : 2

(1) Verify Cayley  Hamilton theorem for matrix

???111??
??M ? 111

.??
??110??

(2) Prove that Eigen values of Symmetric matrix is real numbers.

(c) Answer any one briefly : 3

(1) Find Eigen values and Eigen vectors of matrix

401??
??M ?? 210.??
???201??

xyzxyz??????29,2431(2) Solve  and 3650.xyz???

(d) Answer any one briefly : 5

(1) State and Prove Cayley  Hamilton Theorem.

(2) The necessary and sufficient condition that the system

of equation  is consistent is that the matricesAXB?

[:]ABA and  are of the same rank.

____________
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