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7x7 *14

1.

a.

b.

c.

d.

\"/
f.

AttemPt aII questlons ln brief' ';

t"a * nth derivative of Xn-1log x'

Evaluate I: t{ xeY dxdr' r /,r\
tr xz = ut + bvyz = a.71, -bu, then nnd (fr)r'(3i)" , .- !

EvaluatetheareaenclosedbetweentheparabolaY*xzandthestralghtliney=x.
w,hat error in th" roguiil oi" nu*uo will be produced by an error of l% in the number?

Find the value of m if F =mxi * lyl + 22ft is a solenoidal vector'

' ' t1 1 1l i' to normal forrn and find its rank'
Reduce the matnx 1, 1 1l "' 

sEcTIoN B 7 x3=21

i; iTT=; Y*':';",:;#,il:l'#:TI;:, ,,={ nr 1 + (-1)" sinznx}Llz 'where 
ur is the rch dirrerentiar

coefJicient of tt w'r't'x'

ii) I/ "u=sin*t ffi#) ' Provethatx **, fi+r#*2tantt'

b)i)Usingelementarytransformations'findtherankofthefollowingrnatrtx:
*t 3

2*3
0t
11"

ii) ComPute the inverse of the
row trarrsformation'

c) i)If u1 =& 'u'J*andu3=+f 
*Othevalue "ffi

.ii)lf u= f (r,s,t)'where' =X '' *'i'x =z- 'show 
ilnt' x **'

ou +z,P=o0y dz

i) Change the ordor of integration il r = IJ Ei' f @'y)dy dx'

ii) Prove that: P (m,n ) = m' m> 0' n > 0'

i) Determine the value of constants a, b, c if, fr= 1x * 2y + az)\ + (bx * 3y * z)X +

(,
t'

1l^=|1

matri* [? t 11 o, emplovins elenretrtaryrrrFv' 
tt 1 1l

d)

e)

(4x + cY + 2e)[ is

ii)lf1.=(x-Y)i+

irrotantional'

(x * fiJ, evaluate $c i .ffiaround the curvs c con$i$ting"of y * x2 and

Yz = )('|



tv

SECTION C

3. Attompt any rwo pdrtl 0f t$B.fdllofllngl ,\ 7 x 5 = 35

6 
'l1y=rt,,ir;;;;Wr'ril.i,rtuitr 

ix?1yr+qzx-t)yt=0an<l(r+12) !n+z*l?'(n+ 1)x-11 !n+7+

n(n* 1)Y', = 0.

(b) If u = xz tanrr (*) *r'ta?L*L (i)r.r+ 0 prove *xffi#
(c) Trace the curve:y2 (a + x) * x2(3a - x)'

4, Attempt Lny twoparts of the fOlluwing: 7 x 5 = 35

(a) A balloon in the-fJrrn of right circular oiradius l.5m and length 4m is surmounted by

hemispherical ends. If the radius is increased by 0.01m find the percentage change in the

yolume of the balloon.

(b) using Lagrange's mcthod of Maxima and Minima, find the shortest distanoe from the

point (1,2, -1) to sphere x2 + y2 * zz = 24''

(c)Expressthefunctionf(xy)=x2+3y,'-9x-9y*26asTaylor'sSeriesexpansion

about the Point (1,2),
:

Attempt any twoparts of the followlng:

Investigate for what values of 1, and p, the system of equations x + y + z' #

2y*Az*P,has
(i) No solution

(ii) Unique solution

(iii) Infinite number of solutions' - 
F

verify clayey - Hamilton theorem for the matrices o =[-3, 
-; ]' Irr revD rl _L;, 
:L iJ.

7x5=35
6,x * Zy * 3z z !0 and x +

n

5,

(a)

(b)

(c) show that the marix lfrIti, 
':: 

rflLs 
unitary ir a2 + P' + v2 + d2 = 1 '

6. Attempt any tteo parts of the followlng: 
tn L 42 =(a) Find the mass of a plate'which is formed by the co'ordinate planes and the plane I b c

isgivenbYP=kxyz'

Evaluate t= Io'(t'L)**
t * z) dxdyai *t rrrR: 0 5,r < 1, l< y a 2,2 < z 1 3'

).

7. Attempt any two pnrts of the following:

(a) Verify Creen's theorern, evaluate [, (*' + xy)

tl,y=* I

verify stoke,s theorem for F = @z + yz)t -zxyT taken round thq rectangre bounded by the lines

x= Lary=0,y=b.

Ifail second order derivatives of{ and d arecontinuous, then show that

curl (grad$) = 0 (ii) div (curl i ) = o'

7x5*35
t, the de,nsity

t

(b)

(c)

(b)

7 x5 * 35

d,x * (x, + yz)dywhere c is $quare formed by lines x =

(c)


