A 0100MAT101052402

Reg No.: Name:

Course Codé: MAT 101
Course Name: LINEAR ALGEBRA AND CALCULUS
(2019 -Scheme)

Max. Marks: 100 Duration: 3 Hours
PART A
Answer all questions, each carries 3 marks Marks
1 | 13 2 3)
Find the rank of the matrix |2 :51; i
1 17 4
2 What kind of conic section is given by the quadratic form 3
7x% + 6xy + 7y? = 200.
3 Find the slope of the surface z = xe™ + 5y in the y-direction at the point (4,0) (€))
4 Prove that f,,, = f,, where f(x,y) = In (x2 + y?) 3)
5 Find the area bounded by the x-axis, y = 2x and x + y = 1 using double 3)
integrals.
G Evaluate f01 ff f03 dzdydx 3)
7 Find the sum of the series Y, % (%)n G)
8 Determine the rational number representing the decimal number 0.764764764. ... 3)
9 Find the Maclaurin series expansion of f(x) = In (1 — x) upto 3 terms 3)
10 If f (x) is a periodic function with period 21 defined in [—1, 1], write the expressions ~ (3)
for the Fourier coefficients ay, a,, and b,,.
PARTB_. | '
Answer one full question from each module, each question carries 14 marks.
MODULE 1
1T a  Using the Gauss elimination method, solve the system of equations @)

X+2y+z=3,2x+3y+2z=53x-5y+52=2,3x+9y—z=4

11 -4 -7
Find the eigen values and eigen vectors of the matrix A = |7 -2 -5
b Q)
10 —4 -6
1
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Test for consistency and solve the following system of equations:

2x—y+3z=8-x+2y+z=43x+y—4z=0

2 0 1
Diagonalize the matrix A= |0 2 0
1 0 2
MODULE 2
Ifu= f(x/y,y/z,z/x) show that x— + yg" + 2z Z‘Z‘ = 0.

Find relative extrema and saddle points, if any, of the function

flx,y) =x3+y3—15xy

1 9%u | 9%u
Ifu—J—;:y—z— provethat +a—— F—O

Find the local linear approximation L to the function f(x,y,z) = log (x + yz) at
the point P(2,1, —1).Compute the error in approximation f by L at the point
Q(2.02,0.97,-1.01).

MODULE 3
Evaluate [f R yydA where R is the region in the first quadrant enclosed between

the circle x2 + y? = 25 and the line x + y = 5.

Evaluate the integral f f dxdy by first reversing the order of integration.

Find the center of gravity of the triangular lamina with vertices
(0,0), (0,1) and (1,0) and density function §(x,y) = xy.

Find the volume bounded by the cyliﬁ'(_i:er x% + y? = 4, the planes y + z = 3 and
z=0

MODULE 4
345 , 3456

Check the convergence of the series = + + ver desip T e
oo (DK (k+3) ey w0 2
Test the convergence of (i) Xi=1— oy oy i) Xek1 50,2
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Test the convergence of the series

o oes TINEN® ol %y
() Xi=1 (m) ) L1505
(_1)k+1k2

Test the absolute or conditional convergence of Y., e

MODULE 5

0, t<x<0

% 0<x<H and deduce that

Find the Fourier series for f(x) = {

1 1 : |
1—§+E—;+°"........—

N

Find the half range Fourier sine series representation of f(x) = e* in (0,1)

Find the Fourier series for f(x) = |sinx|, -t <x<m

Obtain the half range Fourier cosine series of f(x) = x2in0<x <2
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