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PART A
Answer all questions, each carries 3 marks
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Find the rank of the matrix l2 -1 3 
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2 What kind of conic section is given by the quadratic form

7x2 + 6xy *7y2 =200.
3 Find the slope ofthe surface z = xe-! * 5y in the y-direction at the point (4,0)

4 Prove that fo - fyx where f (x,y) - ln (r2 + y2)

5 Find the area bounded by the x-axis, ! = 2x and x * y = 1 using double

integrals.

Evaruate fi t: ti dzdyd.x

Find the sum of the series Xf=r; (i)"
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Determinetherationalnumberrepresentingthedecimalnumber 0.7&764764.... (3)

Find the Maclaurin series expansion of f (x) = ln (1 - r) upto 3 terms (3)

Itf (x) isaperiodicfunctionwithperiod2ldefinedin [-l,l],writetheexpressions (3)

for the Fourier coefficients o.s,dn,ond bn.

PART BJ
Answer onefull qaestionfrom each module, each question corries Il morks.

MODULE 1

Using the Gauss elimination method, solve the system of equations (7)

x * 2y * z = 3,2x * 3y * 2z = 5,3x - 5y + 5z = 2,3x * 9y - z = 4

ll a

b Find the eigen values and eigen vectors of the matrix n =lt; -, fll
lro -4 -;l Q)
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Test for consistency and solve the following system of equations:

2x - y I 3z = 8,-x i 2y * z = 4,3x * Y - 4z = 0

t2011
Diagonalize the matrix ,a = l0 2 Ol

l_1 0 2l

MODT]LE 2

13 a lf u= f(*/y,t/r,"/r),showthat ,#* v#,* "#= o.

14a

Find relative extrema and saddle points, if any, ofthe function

f (x,y) = x3 + y3 - LSxy

| ., .02rt , 02u , 02u nIt u = @ Prove fiati7 + 6; t V = u

Find the local linear approximation L to the function f (x,y,z) = log(x * yz) at

the point P(2,L,-1).Compute the error in approximation f by L at the point

Q(2.02,0.97,-l.ol).

MODULE 3

15 a Evaluate fi^ ydewhere R is the region in the first quadrant enclosed bctween

the circle xz + yz = 25 and the line x * y - 5.

Evaluate the integral I: I;#dxdy by first reversing the order of integration.

Find the center of gravlty of the triangular lamina with vertices

(0,0), (O,L) and (1,0) and density function 6(x,y) - xy

Findthevolumeboundedbythecyfirder x2 +y2 = 4,theplanes y + z = 3 and

z=0
MODULE 4

Check the convergence of the series 'Z*#+ ;# + ffi + "'

Test the convergence of (i) Xf=r# (ii) Xf=r#
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l8 a Test tlrc convergencc of tfe scries

(i)xf-r(:J- Gi)Ef=r#

b Test thc absolute or conditional convergence of f,f=r#
MOI}ULE 5

le a Firu ftG Fourier.serkx frr f(r) = to; 
-{ : : :: ard dsduce that Q)

r -1+1-1+... n. 3'5 7, ........-;

b Find thc halfrangs ForEiGr sine series r€presentation of f (x) = ex in (O,l) (7)

20 a finddEFouricrscrbsforf(r)=lsinrl,-T<x<T ' (7)

b Ohah dle half rango Foriq cosine series of f (x) = x2 in O 1 x 12 (7)
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