11.

12.

13.

14.

b)

b)

b)

b)

[6]

Provethat eigenvaluesof area symmetricmatrix isredl.

1 2+ -1

Showthat | 2—i 2 i |isaHermitianmatrix.
B 0

If alinemakesangles a., B, v, 8 withthefour diagona sof
acube, then provethat

cos® o+ cos” B+ cos? y +cos? & = g 3+2+5

Find the shortest di stance between two skew lines

X=X N zZ-2 X=X - -7

: l:ym1yl: nll and ; 2=ymz/2= nz2
Show that the equation of the planethrough the points
(2,3,-3),(1,1,-2),(-1,1,4)is 3x-y+z=0 5+5
Find the equation of the sphere described onthejoin of
points P(2, -3, 4) and Q(-5, 6, 7) as diameter.

Find the equation of the plane passing through the points
(1, 1, 2) and (2, 4, 3) and perpendicular to the plane
X—-3y+7z+5=0 5+5
Show that the equation of the plane passes through the
point P(a, b, ¢) and perpendicular to the straight line OP,
whereQistheorigin, is ax + by + cz = a® + b? + ¢2.

Show that the points (3, 9, 4), (4, 5, 1), (-4, 4, 4) and
(0,-1,-1) are co-planer. 5+5
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Symbolsand Notationshavetheir usua meaning.

GROUP-A (50 MARKYS)
(Answer any five questions
and bold | ettersindicate the vector quantity )
1. a Findaunitvector u paralle totheresultant R of vectors
r,=2i+j-3k and r, =—j+6k.
b) Suppose A=i+2j-3k, B=5+j, C=3i—j+2k,
FindA. (BxC).
c) Show that the vector V =(y?+2z%)i+(2xy—52)j
+(3xz? —5y)k irrotationa.

d) Alsoshow that V can beexpressed asthe gradient of a
scdar function. 2+2+2+4

2. @ Aparticlemovesaongthecurve x = 2t?, y=t>—-4t,

z=-t-5. Find the components of its velocity and
accelerationatt=1inthedirection of i —2j + 2k.
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[2]
b) ©(x.y,2) =x%yz—4xyz>. Findthedirectional derivative
of ¢ atthepoint (1,3,1) inthedirection 2i —j — 2k.
c) Suppose A = x?z% - 2y®z%j + xy?zk. Find curl curl A

anddivcurl A. 3+3+4

a) Provethat N? (lj =0.
r

b) Suppose F =vyi+(Xx-2x2)j— xyk. Evaluate
ﬂ' (N xF)-n ds over thesurface Swhere Sisthe surface

of thesphere x2 + y2 + 72 = a? abovethexy-plane. 3+7

Prove that a Necessary and Sufficient Condition that
ngp.dr =0 over Cfor every closed path Cisthat NxF =0

identicaly. 10
a) Evaluate by Green’s Theorem,
j)[(cosxsi ny —xy)dx + sinx cosydy] over CwhereCis
thecircle x? +y? =1.

b) State TheDivergence Theorem of Gauss.

c) Prove m'divndv =S by Gauss Divergence Theorem,

whereV isaregion bounded by surface S. 6+2+2

b)

10. a)

b)

[5]

Show that the following equations are consistent and
solvethem.

x—-3y-8z+10=0
3X+y-4z=0 5+5
2X+5y+62-13=0

State Cayley Hamilton theorem. Using this theorem
show that the matrix A satisfies the equation
A3-23A-401=0. Hence find A~ where,

1 2 3
A=|3 -2 1
4 2 1
Show that

—bc  bc+b? bc+c?
ca+a° -ca bc+c?|=(bc+ca+ab)
ab+a? ab+b®> -ab

Determinetheeigen values of the matrix

[(2+3)+3+2]
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b)

[4]

GROUP

-B

(Answer anyfivequestions. )

Show that the square matrix A can be expressed asthe
sum of a symmetric and a skew symmetric matrix,

where
1 2 3
A=|3 4 5
56 7

For what valueof K,thematrix

2 4-k 1 |jssingular?

1+i —1+i

N
N

Provethat 1+ E
2

Find therank of thematrix

iIsaunitary matrix.

-1

4+3+3

1 2 —4| w9

2 3 -1
3 1 3
6 3 O

-/

Normal
Form.

[3]

6. a Evauate CJSF-dr over C by Stokes’ theorem, where

F =y?%i +x% —(x+2)k and C is the boundary of the
trianglewithvertices (0, 0, 0), (1, 0,0) and (1, 1, 0).

b) Evaluate HF -dr over Swhere F = xi — yj + (2> -1k
and Sisthe closed surface bounded by the planesz =0,
z=1andthecylinder x2 +y? = 4 by theapplication of
Gauss Divergence Theorem. 5+5

If ¢ and y arescalar point functionswhichtogether withtheir
derivativein any direction are uniformand continuouswithin
theregionV bounded by aclosed surface S. Then provethat

8 [[[lof2y +Ro-Nyldv = [[ (oRy)-ds
v S

b) [[[loN?y—yRZpldv=[[(eNy-yRg)-ds  5+5
v S
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