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INSTRUCTION :

1. The question paper is divided into two sections. The candidates will be required to
answer Four compulsory subjective questions from Section — A and four optional
subjective questions from Section — B. There shall be compulsory Four subjective type
questions, each of 10 marks. In addition, there shall be 7 optional subjective questions
in Section — B, of which candidates will be required to answer only 4 subjective
questions, each of 40 marks. The optional questions shall be answered in the descriptive
form.

2. The pages are reserved for each section and their respective questions in the answer
booklet. The candidates are instructed to write the answers of the questions reserved
for that question only. If the candidates do not write the answer of the question on the
reserved page, then the answer of that particular question will not be evaluated and the
entire responsibility for non-evaluation of that answer will be of the candidates only.
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WUE ~ H / Section - A [10x4 = 40]
1 el e - gl sy 6 uftre §itm firg Rt e wees ot seg A i syl
&9 QU gfiferm qon we wy-giifemm smegs % 9 o w1 A syw fem s W@ 81 [10]

Define Hermitian and skew-Hermitian matrices. Prove that any square matrix A can
be uniquely expressed as the sum of a Hermitian matrix and a skew Hermitian matrix.

2. o wiew % wher Brow 6t aform g wen e s avef we iR fefalea
wfew %1 wher Bree s Hifvg ~[10]

G=1+2]+3kb =21~ +ki=3+7-2k

T T Y TR T 1 S T B

Define the scalar triple product of three vector and state its geometrical interpretation.
Evaluate the scalar triple product of the vectors

G=i+2]+3kb =21~ +k¢=3+]-2F

and hence determine the volume of the parallelepiped formed by them.

3. Torelt sfafar os 1 Tskan qen wlig it uftwrn e Se-e g fafay) sef-set v
1 e faian) foeell o it il St o1 ot e ST an SwesT e deer T
i | {10]
Define curvature and torsion of a space curve. Write the Serret-Frenet formulae. State

the work-energy theorem. Obtain the expression for the kinetic energy of a particle
and explain its physical significance.

4. =R R g stehe THiE W gt e B ol g gw fafy < dirl of
Tattg) frfaRea staswd afwr =) ga FiRm) [10]

& _x-y

dx 2xy
TE x=1Wy=1%8
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Explain the method of solving a variable separable differential equation. Mention the
limitations of this method. Solve the differential equation

_i}i _ x2 _ y2
dx 2xy

Giventhaty=1whenx=1.

_ @ug - 9 / Section - B [4x40 = 160]
1. a) TR =g =)
Solve the following.

i) (y+\/x2 +y? )dx—xdy =0,y(1)=0 [15]

i) (x-2y+1)dx+(4x-3y—6)dy =0 [10]

b) uTes Wivaa fgame v B aivmn i) Rt fyam w1 6 g9 RS ot
&, forereie #1 wgs forfaw) siter i 3% fgama &g

Q=x2+y2+zz+2xy+2yz
e NiTa 2 a1 78| 38 3k HAIee w9 1 wefere aur e fend ) s
EriE [15]

Define a positive definite quadratic form. State Sylvester's criterion for testing
the positive definiteness of a quadratic form. Examine whether the quadratic form

Q=x%+9% + 2% + 2xy + 2 yz is positive definite. Reduce it to its canonical form
and justify your conclusion.

2. a) Frafrfed ® aw =

Solve the following.
i) y(2x2 ~Axy+1)dx+(x-y)dy20 [10]
dy _ 1 n""lx
H) (Mz)[‘"w - ) [10]
AT T i3] oA To
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b) T e <hi aivaTsT ST Tern Sueh gery 1w fafau) firg ik [10]
IF(n+1)=nl(n),n>0
Define the Gamma function and state its fundamental properttes. Prove that
I"(n+1)=nl“(n),n>0

¢) ur i 6 R3 - R3ws Wes wurmor & @ 30 woer afenfya form w21 [10]
T(x, y,2) =(x+ 2y +2z 2x+ 5y + 3z, x+ 3y-i; 2z)
HIHeR TR b 12 T o1 31 T hiiorg) dfek aen = STT== s 9grmt € T <l
T v At wia il
Let T: R*—R3 be a linear transformation defined by
T, y,2)=(x+2y+22x+ 5y + 3z, x+ 3y + 22)

Find the matrix of T with respect to the standard basis. Using row and column
operation find the rank and nullity of T.

3. a) Tmfafad e adie o+ g+ [10]
Solve the following differential equation :
, _
x? d_g -~ 3% b

= g+5y=xzsin(logx)

Ou,v, . s
b) m%@mwwm@meﬁmw
THIEY] Sepife 1 wgra § g Fifme 5 [15]
u=x+ytz v=xy-+yztax, w=xyz
e e e 2

Define the Jacobian

3w, v,w)

5(x,,2)

Explain its role in testing functional dependency. Show that the functions
u=x+y+z,v=xy+yz+zx, w=xyz

are functionally dependent by evaluating the Jacobian.
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c) Tl ufew fog wom 1 sresa wftnfia Hifre aur sew sitfies wea we i)
forg i & wiew &= [15]

F‘=(yz)f+(zx)}'+(xy)é HiferTg &1

Define divergence of a vector point function and explain its physical significance.
Show that the vector field

d

F =(yz) +(2x) ] +(xy)Eis a solenoidal.

4, a) IR Af=(y2 —2xyz3)f [15]

+(3+2xy—x2z3)1
+(6z3—3x2yz2)é

A flx, y, 2) T BRI =7 £(1,0, 1) =8

If Af =(y2 m2xyzs)f
+(3+2xy-—x223)f
—|~(6z3 w3x2yzz)é
Then find f(x, y, 2) provided £(1, 0, 1) = 8.
b) EHTREH %W FEETR O T i [10]

_"{:J-:(x +y)dy dx

Evaluate

I;I:(x +y)dy dx

by changing the order of interaction.
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¢y Trefefaa feam w1 w5 snutive swram gro 37 FAfwa §9 F sl [15]
Q=2x"+29* +22> + 20y +2yz+22x
T FEh! 16, ge T R W R
Reduce the quadratic form
Q=2x"+2y* +22* + 2xy + 2yz+ 2zx

to its canonical form by an orthogonal transformation and hence determine its
rank, index and signature.

5. a) A=yi+xy-xwk ¥ fu wisw @Y w5t goih w3 w8t S sEmed
PP+t =a%220 B [10]
Verify Stoke's theorem for A = y% + xyj — xzk, where S is the hemisphere

x2+-y2+22ma2,220-
b) wfew wdafrsr fag N V-(Vxﬁ)=0 Iuged qagiHT %)
ﬁz(xy);+(yz)}+(zx)é % fore wenfua Hifsw) [15]

Prove the vector identify V-(fo?):() verify the identity for

~

lwi'r-:(xy)zfv%(yz)f%v(zx)k.
c) Tafenfta sarfafy # wer Y % wwfia ww w1 st At qen fom sl &
He W Hif 3w wte Y s gefienr wa i 5 fig (2, -1, 3) @ S I 8

o Frefaftaa Tt w1 yfese wud ) [15]
¥-1_y_z+l o x_y-1_z
1 2 3 2 -1 1

Obtain the symmetric form of the equation of a straight line in three dimensional
space and explain the significance of direction ratios. Find the equation of a
straight line passes through the point (2, -1, 3) and intersect the lines.

x—1
1
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AT Tafs 513U & w wter ST o R 1 wefier I o6t of 58 TR
Bl AW aTe Qe & foTe 3okt v srafy & forg o Feeret| [10]

Obtam the equation of motion of a simple pendulum by using Lagrangian method
and hence deduce the formula for its time period for a small amplitude oscillations.

AT S i afearT it e w6 arefl T dfee T 9 e <) fgait
o i< Treehl g8 T el T wefieRtr we i [15]

Define common catenary. Derive the equation of a common catenary suspended
under gravity between two fixed points in the same horizontal line.

TRl <l Ty & Wil huer % i Fram frfaw) =A% e fem w1 wEn
Huer o o faw ot g i) [15]

State Kepler's three laws of planetary motion using Newton's law of gravitation,
prove Kepler's third law of planetary motion.

ferad 36 e wet ierebrer weedt gomedt o s ot ot Rt st w6 A R g
2l [10]

Show that in a simple dynamical conservative system sum of kinetic energy and
potential energy is constant,

=t siaftar o % fa [15]
7(t)=acosti +asint j+ bk
T IR FhaT (curvature) T 7S (torsion)

For the space curve given by

7(t)=acosti +asint j+btk

Find the curvature and the torsion of the curve at any point.

Foremenet 1 v Ry aen suen senfivfea st wrw Fife) B B gema @
34 TVET B SEGH T 1T S ST qepa aur q0aet x + y + 2= o BT
B3 7 ' [15]
Define triple integral and explain its geometrical meaning. Using triple integration,

find the volume of the tetrahedron bounded by the co-ordinate planes and the
planex+y+z=a.
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