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Note:

1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.
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SECTION A

1. Attempt all questions in brief. 2x7=14
1 it oAl @1 e SaR AR |

a. If A is a Hermitian matrix, then show that i4 is Skev_v—Hermitian matrix.
e 4 T SHTCHT (Hermitian) AfCRI 8, 1 faamt % i T8 wry-gfffesA

(Skew-Hermitian ) ﬁﬁ;ﬂr gl

4 2
Find the eigen value of the matrix 4= {2 4} corresponding to the eigen vector

[51}
\;;ﬁ:mﬁﬁﬂzﬁwﬁﬁaa/;—[; ﬂ D Ao dFe T B |
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c. If y =cos™ x, prove that (1—-x%) y, —xy, = 0.

afa, y=cos ' x ar g wIfvie &b (1-x*)yy=xy, =0.

d. 3 3
If w=sin”'| =7 , then show thatxa +y6—u=§tanu.
Jx + \/; Ox oy 2
qﬁ,uzsm ?ﬁ %ﬁ@ Elf)l%ﬂQ ﬁﬁx y—=§tanu.
\/_ \/_ oy 2
e. Find the percentage error in measuring the volume of a rectangular box when

the error of 1% is made in measuring each side.

gfe Udd Yol bl HUA-H 1% &1 JfC el & a1 Th AABR Sidd &
3{TIAH &1 A9 | fhasAr ufa=ra Ffe 2rf?

f. Evaluate ” ydxdy over the part of the plane bounded by the line y = x and the
parabola y = 4x—x”.

W1 y=x R WAy =4x—x> YR &= & a1 & AT [[ yavay B
AU BT



Find curl of a vector field given by F = (x> + xp?)i + (> +x°y)J.

Ij“:(x2 +xp?)i + (2 +x%y)] R gRYTT ddex Wi 1_*: &1 B (curl)
SIS
SECTION B
2. Attempt any three of the following: 7x3=21
o A 9 frdt 9 gl @1 SR ARy |
a. 2 -1 1
Verify Cayley-Hamilton theorem for the matrix 4={—-1 2 —1| and hence
1 -1 2
find its inverse.
2 -1 1
AR 4=|-1 2 -—1|% N Fei-gfiee g &) Tanfig B3 3R e
1 -1 2
EERRIGER]
b. Ifyﬁzloge (x+ \/ﬁ), prove that

(xz _l)yn+l +(2n+1)xyn +n2yn—l :0

g yx? —1=log, (x++x* 1), ‘R oifoe

(x2 - l)yn+1 + (2” + l)xyn + nzynfl = O

C. Expand f(x,y)=y"* about (1,1) up to second degree terms and hence-evaluate
(1.02)".
(1,1) & AT flx/y)=y* BT g S & uel d& fOwR & SR
TRIORI (1.02)1% T TOET HITY

d- y2

Evaluate the double integral L I = o) dxdy. by changing the order of

integration.

2
HGEA & hH Bl FaIdR g9 e [ [ S S—.- I

ST BIfoTU |

e. Find the directional derivative of scalar function f(x,y,z)=xyz at point
P(1,1,3) in the direction ~of the outward drawn normal to the sphere

x> +y® +z7 =11through the,point P.

M x>+ 3> +2° =110 fdg P VoA gY IER @ IR T T AW
o oo # AR @ f(x,y.2)=xz BT [AgP@13) R s
3ddhelsl (directional derivative ) =ITd Eﬁﬁ'{’l

SECTION C

3. Attempt any one part of the following: 7x1=17
1 4 9 5 1 o9 &1 Swk Qe |

(a) Test the consistency for the following system of equations and if system is



consistent, solve them:

iR ot FgfaRad e & fore Smaar (consistency)mtlﬁ&mﬁ
3R TG e GETd 6, A S 5 -

X+y+z=6,
x+2y+3z=14,
x+4y+7z=30.

(b)  Find the eigen values and corresponding eigen vectors of the matrix A.
AT 4 F Mo A 3R WA 3o deex Jd HIfrg|
2 1 1
A= 2 3 4|
-1 -1 =2

Attempt any one part of the following: T7x1=17
o 4§ 4 el v g T IR DY |

(@) Trace the curve x*y* = (a* + y*)(a® — y*) inxy-plane, where a is constant.
xy-adcl 4 am 2y =(@*+y*)a*-y?) S8l a Th fradie 8 @1
IR N |

(b) 2.2
If u= xy2+cos 24 - |, prove that

2

X +y X +y
2 2 2 2.2
x2—2+2xyau+yza—zl= )2Cy2
X oxoy oy X +y
2.2
afg u = 2y 2+COS[ 2y Jaﬂt@ﬁﬁmﬁﬁ
X +y X%y
2 2 2 2.2
x2—2+2xy6u+yzabzl= §y2
Ox OxQy oy X" +y
Attempt any one part of the following: T7x1=17
o 3 9 frdl U U9 &1 IR QY|

(@) Find the Jacobian of the functions . y, =(x, —x,)(x, +x;),
YV, =(x; +x,)(x, —x3), y; =x,(x, —x;), hence show that the functions are not
independent. Find the relation between them.

¢ =0 =x)(x, +x3), el Yy = (X +x,)(x, —x3), ¢
y, = x,(x, —x,), BT SADIEIT~(Jacobian) A HIoQ| fE@MY b wet
WA T8I 8 | $7b sitd HeY HId BTy
(b) A rectangular box, which is open at the top, has a capacity of 32 cubic feet.

Determine, using Lagrange’s method of multipliers, the dimensions of the box
such that the least material is required for the construction of the box.

THh AR da, ST Y R GaT §, B &HdT 32 ¥9 BI g1 AR &
WW(Lagrange’s method of multipliers ) WWW@,W
& Ml @ sueR U ¥ f sl & fFuir & fou &9 9 $9
I BT STa=RIHAT Bl

Attempt any one part of the following: T7x1=17
71 A 9 5l 1@ ued &1 Swr AR



(@) Evaluate U_L (x—=2y+z)dzdydx, where R is the region determined by
0<x<L0<y<x’,0<z<x+y.
”J;(x—2y+z)dzdydx, Eall =d PIFAY, el R &
0<x<1,0<y<x’,0<z<x+y grRIfAuRTgI

(b)  Use Dirichlet’s integral to evaluate I I j xyzdxdydz throughout the volume

bounded by x=0,y=0,z=0 andx+ y+z=1.
Dirichlet’s integralEF‘fT TR | x=0,y=0,z=0 3R x+y+z=1 I iR
g A & Y [[[ayzdedydz @1 STd B |

Attempt any one part of the following: 7x1=17
o 4 4 e v g T Ik A |

(a)

Apply Gauss divergence theorem to evaluate I J.F .nds , where
S

F=4xi-2y* j+2° kand S is the surface of the region bounded by the cylinder

x’+y*=4,z=0,z=3.

Tﬁﬁ@%ﬁﬁ THg (Gauss divergence theorem ) dT TN A gU ”;“ .nds
S

JMMHeld DHITY, Sigi 1?=4xz?—2y2}'+22/€ @TS,@FF[ x'+y2=4,2=0
z=3. AR &7, H1 987 I

®) Evaluate §CI_*L CZ" by Stoke’s theorem, whereI? =yii+x’)—(x+ z)l€ and C is the
boundary of the triangle with vertices at (0,0,0),(1,0,0) and (1,1,0)..
WP & UAG gRI §C;7.CZ” BT AHAT AT, ST F=y2 & x> — (x + 2)f 3R
C Wy Brys Bt far e R 2 (0,0,0),(1,0,0) $R(1,1,0) 21



