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r = a(l +,sidle) and r = a(l -sin 0) .

(07 Marks)
(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(07 Marks)

(07 Marks)

Time: 3 hrs.

Note: Answer any FIVE full questionr, ,h;;;fu
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Find the nth derivative of sin2x g"rk[-
Prove that the following curvest,putd orthogonally

'' 
',' ,lii

c. Find the radius of the cqf;vature of the curye r = asin n0 at the pole.
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a. If tany =x, pro\d|&rot 0 +xz)yo*z+2(n+l)xyi., +n(n+1)y. = 6.
ii'*115' 

iltY'" 
td, :

b. With usual notdt'loils, prove that tanQ -:---i,:ii rr

,dr
c. Find the.lgiliud of curvature for rn",,"u*. n'y = a(x2 + r'J o (-2a, 2a).
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x2 x3 x4a. Using Maclaurin's series prove thut Jt+sit Z*,=:it.;''-;-:+;-,+;:;.
/ \" 

2 6 24

,r x+vl auaulb. If U=cot-'l-f--r- l,provel[31 1:- +t-=-:sin2U.
({x + rty; - dx, dY 4

c. Find the Jacobian of u = *' + y' * 22 i v = xiy + y + D<, w = x + y + z.
''rritri,, ",,,,,t,*_'1.,, ,:1,,,
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z 1l/x/ lanv \, .anx Ia. bvaluate lxn | 

- 
|x_+0\ x )

b. ,{ind'the Taylor's r.n.e"6iiog(cos x) aboutirthb$oint x = I upto the third degree.
J

,1;;,||,"i' . .""'1"''1"",''/\^_ lx v 7.'l 1 du dt duc. lt. u = fl -,4,- | prove that x; + y; +z- - l) .

\yzxl ox oy oz
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5 a. If x: t2 + 1, y:4t - 3,,2,i,,2t' - itrepresents the parametric equation of a curve then, find
velocity and accelerati6n a1 1 : 1. (06 Marks)

b. Find the constants a and b such that F = (ax! + z31i+ (3x2 - z) j+ (b*r' -y)k is irrotational.
,stiiii,::,:: : ::- -)

Also find a sqglp,il'fu1ction $ such that F = V0.

c. Prove that div(eiirl A) = 0 .
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6a.

b.

c.

" '"f. 7 =2t2r+(t2Find the component of velocity and acceleration forthq'oyrlno LIrg uull+ruusrrl vr YvrvvrlJ .r:,r, : fl

at the points t : I in the direction of i -3j+ 2k ' 1 lXi'':, l:lt 1i:,

If ? = Y(xy3z2), find div? and curl? at the point (i' -1' 1)'

Prove that curl(grad $) : 0. .;"-:l'
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- 40j + (3t - 5)k

(06 Marks)

(07 Marks)

(07 Marks)

7 a. prove th"t i#dx = 3n ,*io,qgF uttion formula' 
,,,,i,,,,r,,ii1,, 
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b. Solve (*' + y' + x)dx + xydy +'0:l; " l"'''.'. (07 Marks)

c. Find the orthogonal trajectffii 
" 

= asinn0 ' :, ": (07 Marks)

o*&$;h for [cos'xdy and hence evaluate Jcos'xdx ' (06 Marks)

. l, 0

? 4 
rii::{

;. 
^ 

*r,*gffi4i ?:"a..*t *o*.100:C to 75oC in I minute' Find the temperature of the
(07 Marks)

body at itre ena of 3 minutes'
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a. Find the rank of the ,"41-'i+j"A = I : ,, 'ri' 

* 
| bv reducing to,,1ow echelon form'
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b. Find the,,lar$est eigen and the,effionding eigen'v'bctot tot | 2 3 -'l O, taking the

l-2 I s-l
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initial approximation ,1[ffid*0.8]r by us11S'power method' Carry out four iterations'
.:: ,;i '.r:, ,::r.r,,,,,r,,ir, (07 MafkS)
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"..,',#,ho*thatthetransformatibn 
y, =2xt. ,2i',/e-X3r Yz=4X,+5x2+3xr Y:-xt-Xz-Xr

+*yri* t.Srlar. Find t-lrt yverse transformatipn' " (07 Marks)

:1

, d, ,':,..l;l oR.
a. Solve the,i=q}#ions 5x+2yie'r.2rr, xf 4y+22=15, x+Zy+52=20 by using Gauss

Seidal -"ffi. carryout threeu'iterations taking the initial approximation to the solution as

(1, 0, 3). 'n,it* 06 Marks)

T-l 3l
b. DiagonalizethematrixA=l ^ 

"1. (071\{arks)

c. Reduce the quA#atic form 8x2 + 7y'+322 -l2xy+4t'z-8yz into canonical form by

orthogonal tr#, fJ$mation' (07 Marks)
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