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(SEIvt D TIIEORY EXAMINATION 2017 - t2

MAfiSMAJICS_I

Total Marl<s : 1a0
Time : i Hours t

' SECTION-A

t. All parts ofthis question arercornpulsory'l (2x10=20)

(a) Find the ndderivative of x*r log x'

(b) Find the Taylo/s series erpansion of :

(xy) * t'- ] x;f about Point (2; l)'

i,{ta,'= e cos Y, evaluate :(c) Ifu= eI sin5,:::
fiutl*).,l, .,r..,.,: .

f,gx,'y):i 1,-',,,' - ,
' '' :'rr'l:.';:':: l "j 

- 
-

fioatn.m @ofxi+Y2i6x+12=o'
. ",:. ..t:. 

I

Find the eigen values of fu matix 
I ' ' I I

LIIU
Circutate the inv€rse ofthe matrix : '

[r4
[s 7)

a
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(e) Evaluab JJJrl",a. of Or.

I ot2

(h) Evaluatrc the area enclosed betrueerr the parabola y : x2

and the str"aight line y = x.

:; O f.1f t$gaeritudeofttregradientofthefurrctionh=xyz'
at (1,0, 2)"

,'t

0) Write tlre statement of divergcnce theorem for a given

' ' vector figld F.

:

SECTION-A

2. Attempt any three parts of the follow'1ng : (10x3=30)

(a) Find the eigen values and eigen vectors of the following
rnatrix :

,,,i(t) Ify r l cos (log.x)+ b sin (log x)" ninaOJ
'(c) The angles of a triangle are calculated'from the sides

a, b, c, If small'ohanges 6a 6b d 6c ar-f made tl tfe

: hiangle and A, B, C are angles opposite t9 sides, a, b, c

resp.€ctively. A.lso show that EA.+ 6B + 6C = 0..,
, (d) Find the voJrrle \.rydel bV^ ft elliptic paraboloids

z=* + 9y2 and 2= l$-Yz -1y2.

(e) If A =(x - y)i + (x + y)j, evaluate {A'a; around the
C

curve C consisting ofy = *z and y2 = x.

ti l,il
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SECTION-.C
Attempt ilry two parts from each question. All questions are
compulsory. (5x2x5E50)

3.' (O lrv=6s-r[='),provethat :

\a-xl
(a2 + x) y,*r+ 2(n + l)x y*r + n(n + l) y, = 0.

(b) Ifu(x, y, z) = log (tan x + tan y + trn z), prove that

au .^at .^arrslnzx_ + stnzv- * sta zz_ = I .Ax 'q Az

(c) Trace the curye :

f = az cos 20.

4. (a) If y, = 
*'*' 

, yz = !5 and yr = I&, find the value-x1X2X3

of o (Yrr Yz, Yr)
6 (x1, x2, x3)

(h) Findtre extreme values of :

(c) If the base radius and height of a cone are measured
as 4 cm and 8 cm. with a possible error of 0.04 and
0.08 inches respwtively, catculate tlrc percenage (%) error
in calculating volume ofthe cone.

5. (a) Defrne curl of a vector. Prove the following vector
identity:

Div(fi xV) = Curlil'? - Curl?'fi '

(b) Ifr = (x2 + yz + zz)tn, evaluate Vz (log r).

(c) Find the surface area ofthe plane x + 2y + 2z= l2cut off
by x = 0, y = 0 and x]+ yr = 16.
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6, (a) Exprees the Flermitian Matrix :

(b)

(c)

;i [,1 
i -i l+il '] ::g gt 

:

n=li o 2-3il ; :

lr-iz*ri 2) '1

as P + iQ where P is a rcat symcfiic ad Q'isra real I

skew symmeftic matix. , . '

Urfttg "f.*."r*, 
row transfo'rmations' find thd inverse of

thefottowingmatrix

, lz 3 4l
o=lo 3 rl

lr 24)
State and veriff Qayley-Hamilton tlreorern for 0re following

-l tl
2 -rl
-1 2)

7. (a),: Fma the mass of a nrate which is f9{ lry the co-ordinate

'' pt**, and the prun" i * { * | =r' t}le density ir'given

bYP=kxyz.

Using Beta and Gamma firnctions, evaluate
rs (lX

I t+*a'
dx

, changing into polar coordinates'

EASl03/KIH-26I07
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l2
A=l_l
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