SUBJECT: Mathematics-I
Part-1
Q1 Answer the following questions: (2 x 10)
a) Find the length of the curveIncos ;0 ()3yxxtoxm===.
b) Determine the value of 11 .2 N A T€ 12 = &
c) In the Taylor’s series expansion of x e about x = 2, find the coefficientof () 4x — 2.

d) A function () 2 3 fxx x=— + 1 is defined in the closed interval [-1, 1]. Find the value of x in the open
interval (-1, 1) for which the mean value theorem is satisfied.

e) Find the first order partial derivativesof () ()22 fxyxy, log=+.

f) Define sufficient condition for relative maxima for a function of two variables.
g) Check whether the set S={(1,1,0,0,1,0,0,0,1) () ( )}is Ll or LD?

h) Are the vectors =(1,0, —1), =(1,2,1), =(0, —3,2) forms a basis for R 3?

i) Let _and _ be two square matrices of the same order and _ is symmetric. Show that _isalso
symmetric.

j) State Caley-Hamilton theorem.

Part-I|

Q2 Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve) (6 x 8)
a) Find the entire length of the curve xattyat=+=+(sin, 1cos) ().

b) Define improper integral. Test the convergency of _
c) Find the volume of a sphere of radius r.

d) Discuss the applicability of Rolle’s theorem to the function f x x () = in the interval (-1,1).11x x X X X <
+ — + + using mean value theorem.

f) Expand 1 tan x — in powers of x by Maclaurin’s theorem.
g)if1lsintanxyuyx — —=+,provethatOxyxuyu+=.

h) Define maxima, minima, and saddle point. Find the maxima and minima of the function3222fxyx
xyxyx(,)3151572.=+——+



i) Write the method of Lagrange’s multipliers method. Find the extreme values of the function fxy xy (,
) =subjectto225xy+=.

JIfVxyzxy=={(,,:)}, thenshow that Vis a vector space and find its basis and dimension.

k) Show that every square matrix is uniquely expressible as the sum of a symmetric matrix and a
skew-symmetric matrix.

) Find the eigenvalues and eigenvectors of the matrix3162 A oW o R x,

Part-Ill
Only Type Long Answer Questions (Answer Any Two out of Four)

Q3 a) Find the surface of the solid generated by the revolution of the asteroid 2223 33 xy a + = about
the x -axis. (8x2)

b) Find the Maclaurin’s series for () x f x e = . Also find the Maclaurin’s series of g x x () = cosh .
Q4a)lfufr=(),where222rxy=+,provethat()()2222uulfrfrxyrdod+=+"'00d.(8x2)
b)Ifxryrzr===sincos, sinsin,cos8¢d 0 6, showthat()()2,,sin,,xyzrro606 ¢ad=a.

Q5 a) Solve the system of linear equation by Gaussian elimination method:

2 +_=0,_+2 + =0, +2. +__=0,_+2__=5.(8x2)

b)ylet_=(, , , ) —2+_ =0"and#=(_, _, , ):_=__, =2 "besubspacesof R. Then find

basis and dimension of _ N #.
Q6 a) Find inverse of the matrix & 12310401 1 ( using Gauss Jordan elimination. (8x2)

b) Define orthogonal matrix. Discuss about the eigenvalue of it.



