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Instructions to Candidates:

A ttempt any five questions, selecting one question from each unit. All questions
carry equal marks. (Schematic diagrams must be shown wherever necessary.
Any data you feel missing suitably be assumed and stated clearly. Units of
quantities used/calculated must be stated clearly.)
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Unit - |

A sphere of constant radius 2k passes through the origin and meets the axes
in points A, B and C. Show that the locus of the centroid of tetrahedron

OABC 1s the sphere x* +v* + 27 = k7. (8)

« <

Find the equation of a right circular cone generated by the line drawn from
origin to cut the circle through the three points (1,2,2), (2,1,-2) and (2,-2.1.

= (8) =
prpe e
g=! g~
< OR =
é 1. a) Find the equation of the sphere which touches the plane 3x+2y-z+2=0 at é
= the point (1,-2,1) and cuts the sphere x* + ' + 2z —4x+ 6y +4 = 0 orthogonzlly. =
— . 8 —
= (8) £
Q o
E— 1"—7 1-'—] - E.-.
= b) Find the equation of the right circular cylinder having the line - ; — = =3 =3
< 3 o
S as axis and passing through the point (0,0,3). (8) S
= Unit - 11 =
2. a) Solve the following system of equations:

Sx+3y+T7z=4

3x+26y+27 =

AX A 261 +2z=9 {3)

Tx+2y+10z=35
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Verify Cayley-Hamilton theorem for the following matrix:

SR .

OR

Find the eigen values and the corresponding eigen vectors of the following
matrix.

(8)

F -
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(8)

Unit - 111

A particle moves on the curve =2/ y=¢"—4r,z=3t—5 , where ¢ is the time.
Find the components of velocity and acceleration at time t=1 in the direction

i—37+ 2% - (8)
m s s g [F.dr f 1N o athe
It F=yi-yx,then evaluate . from (0,0) to (1,1) along the paths
(1) Parabola y=x" _
(1) Line from (0,0) to (1,0) and then to (1,1). (4+4)
OR
Find divF and Curi F where F = grad(x' +y* +2" - 3xpz2) . (4+4)
. f’__ d:rF )
If 7(1)= 57+~ then find [| 7x— |a (8)
RN y
(2)
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Unit-IV

4 y/ Using Green’s theorem, evaluate Jly=sinx)dx+cosxdy]  bare ¢ isthe triangle

enclosed by the lines y=0;x= g Ty =2 (8)
ﬁ Find Fourier series for the function f(x)= I[Hiiz_ x") in(-m,m), (8)
OR =
]
4. a) UseGauss’s divergence theorem to show that I (xdyaz+ydzax+zaxay)=dra ;‘E‘*
where the surface S is the sphere x* + 7 +27 =4”. (8) é
i
b) Find Fourier sine series for the function f(x)=e* for 0<x<nx. (8) g
Unit- V =
=
5. a) Solveinseries. ﬁ
. d’y dy §
| —x~ 2x—+ 0
(=27 d? ¥ Ia{x re | (8)
b) Solve 2xz+ qp = pr: + 2gxy - N ' [S)
OR
d’y _dy
\_)/Snlw-: In series x o L +-; +y=0, (8) -
]
\_/I'J{ Solve x(_} +z)p—v{1 +2z)g —{x —1,: )z . : {3) E
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