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PART A
Ans$,er all questions, each canies 3 marks.\

I Determine the rank ofthe matrix o : [; I -ll[z 4 -sJ

Duration: 3 Hours

(3)

4

5

Show that the quadratic form 4x3 * LZ::y * L3-r,! is positive definite. (3)

If z =tin(yt -+r) find the rate of change of = ryig., respect to x s1 the point

{3' 1) with .y hetd fixed. (3)

dz
Find - by chain rule,where ;: 3*! ]r! , x = to ,y = tt (3)

Find the mass of the ramina with density function r: which is bounded by
y:rand]':J:. (3)

Evaluate-[l* :'3raxovertheregionp:{{r,:,], -3 { x <2,0<-r,< 1} (3)

Test the convergence of the series XL, (*). (3)

Does the series Xt, (;)- converge? If so, find the sum. (3)

Find the binomiar series for f(x)=(l + fl% up to rhird degree rerm. (3)
Find the Maclaurin's series off(x) : log {1 + x} up to third degree term. (3)

Answer onefuil questionfrom "r\ffii,", "o"i qn"rtion carries 14 marks

solve the following rinear system 
"T""fl-1,"*s 

using Gauss erimination (7)
method. 3 *1* *::6, r: *Zy -3s: -4 _.r _4y* 9s:1g
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b) Find eigen values and eigen vectors of the matrix

i1 1- 2It- - -r (7)c: I-t ? 1lIILo 1 3l

12 a) Show that the equations:

x*-y*z:a.n 3x*4y*52: &, 3r*3Y=42: c

/:\L^,,^-^-^1,,+i^- i€n : L: r:I Q)(i)have no solution ifa. : b : c : 1

l

(ii)have many solutions if a:!:, =t
2

\ b) Find the matrix of transformation that diagonalize the matrix Q)

i [6 -2 2l
A - l-: 3 - t l. Also, find the diagonal matrix.tlL2 -1 3l

Module-Il

13 4v'- a) Find the local linear approximation of '' at {L,L,L) Q)
x+z

b) Find the absolute extrema of the function f{-t,-ri : x2 - 3}'t - 2r * 6y over Q)

the square region with vertices (0,0)' (0,2) {3,2) and {2'C).

t4 (t rr) Ou Ou Ou
a) lf u=fl;,!-,:- l nnathevalueof x-+y. *z - (7)' rly'r'*) dx dy 0z.:
b) Locate all relative extrema of f{r,;l{ : 3xY - *s - }'t Q)

."r 
Module-rrr

,, 15 a) Use double integrals to find the area of the region enclosed between the Q)

:. parabola- Ztr. : r!'and the line 1' : 2x

i b) Find the volume of the solid in the first octant bounded by the coordinate Q)

planesandthePlane r *2.r' a z : 6-

16 12F
^\ Change the order of integration and hence eYaluate | | dy dx
a) lrts rrr|.rsr vr rrrlu6rolrv, J J r (7)

o12
4

' t1\b) Evaluate !!! z att,where 6 is the wedge in the first octant cut off from the \ | )

G

cylindrical solid 3':'+52 d t and the planes -l.' 
: x andr : 0-
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ffiil{Tisl12r#t-A

I!tudEIe-IY

t7 a) Test ds convirgwe oftlre series

. 1.3 1.3.5 r.3.s.7lr-l--J__J_

3! 5! 7l
(7)

)

Fird fte sum offu *i"ri I
ii *(* + 1)

I8

,r-"r(**J-

g 1_g*+l p2
L 

--;:-k=l kt +l

kt
(7'

(7'

(7)

{7'

{7)

(7,

t9

2A

(. . a) Te*recurvagwof T?"tt &-r)r g&(t-r)

b) Testfu fuluE€*ceftditioial eoRvergence of

Modsk-V

a) €xpffidiffioaF*icr*eries,f{x} : e-x, 0( x<Zw

b) Find ft€ hafrange csi*e series nf ,f(r): (x- l)' in 0 .< r < 1.

a) Find rh€ Fourier s€ries of the furcrion f (x): lxl in -1 < r { 1

b) Firdfiefcrier sineseries:of f{r):xcosr in 0{x<a
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