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SECTION-A
1. {a) (i) If A? = I , what are the possible eigen values of A ?

(if) If this A is 2 by 2, and not I or =/, find its trace and determinant,
(iii) If the first row is (3, —1), what is the second row.
(10)
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1. (b) Obtain eigen valucs and eigen vectors of the differential operator D F, = P,
D{a,+ax+ax)=a, +2ax fora,a,aqeR.

(10)
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1. () Let ¢ be a function of two variables defined as
Hxy)=(+ )/ x-y) . when x#y
Mxy)=0, when x=y
Show that § is discontinuous at the origin, but the first order partial derivatives exist at
that point. (10)
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1. (d) LetE~|(x, ) € R?/ 0 <x<y}.Then evaluate
II”-U-»M
r
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1. (e) Find the distance of the point (1, ~2, 3) from the plane x~y+z =35 measured parallel to
11 1 ’
the line —x=<y=——z,
2 3.)' P PCI,—;,,)uo’
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2 43
2. (@) (i) 1f4=[| 2].MA‘“bydlasollalhdngA.

b
(ii) Show by direct calculation that AB and BA have the same trace when 4"[: d]

q r
and B=L ‘].DeduoelhatAB—BA-llsimpooslbleimepHninﬂnhedimemidnﬂ..
{10+5=185)
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2. () Let Vand W be subspaces of R*defined as follows:
V={la,bc)/b+2c=0}, Wr{{a b dla+b+c=0}
Find bases and dimensions of V, W, V"W, Hence prove that
V+W=R

(10)

now e
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3. (a) Discuss the nature of the critical values off(&my
Conibied vabey o ¥(%-7 W’i

b,
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3. (¢) Find the maximum and minimum values of Ax@iy* +2y on the unit disc
R 5

*

B+

-7)

Let 3(}’7) @1}'+ 9t 2y +A (X9 a)

\ =) (v}vl')' 2’):
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~Z®

(15)

P.T.O.
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3. (d) Find the volume of the cylinder 2* + ¥ — 2ax = 0 bounded by the planes z= xtan @ and |
z= xtan Bwhere B> a. {18)
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SECTION-B

dn .
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B. (a) Find the orothogonal trajectories of cardioids r= a (1 - cos 8), a being parameter.

(10)
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5. (b) Solve (IP+1fy~24xcosx given the initial conditions x=0, y=0, Dy= 0, D’y =0, D’y=12.
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A‘.’ X=a,

_._——-

dt

&
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5. {c) A particle whose mass is m is acted upon by, I‘“‘“ towards origin. If it starts

from rest at a distance a, Mﬂu@ﬂw at origin in time xl{4&)

@‘P\Q

(10)
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5. ([d) A solid frustum of a parabeloid of of height hand latus rectum 4aq, rests with its
vertex on the vertex of a para ution, whose latus rectum is 4%; show that the

equilibrium is stable HQ' (10)
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5. (e) Find the work done in moving a particle once circle Cin the xy-plane, if the

O
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circle has centre at the origin and radius 2 force field Fis given by
Fe{2x—y+ 228+ (x+y-z)j+(3x-, (10)
>
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6 (b) Solve the differential equation (px* + ¥)(px + 1} = (p + 1) by reducing it to Clairaut’s form
and find its singular solution. (15)

P.T.O.
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6. [(c] Solve (x+2)y' - (2x+5)y + 2y= \!. @ (15)
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6. (d) By using Laplace transform, @yy-cosztwim ul0) =1, ym/2) =-1. (185)
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B. (a) A particle moves along the ,y=2cos83t, z = 2 sin 3t, Determine the
velocity and acceleration ime t and their magnitudes at t=0 . (08)
S = e cArt j+ 2 mat ke
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8. (b) (i) Prove that div grad r = n{n + 1) r~2,
Vi =nin+ 1) m?.
lerisﬂwpoutmnvectororlhe
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2), show that curl (r 1§ = 0, where ris the

b N v S v,."“'.;.']

[ 350
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(6+4=10)

v(dA )= 0(v-A)
+ Ve A ]

‘_] -

P55

-

- n[?)""‘-r A-L) an- —RHS,
B eir
P.T.O.



43 of 51

n
T ) I o n
LHs= V7 ;(,,.,,.2-+ %

Jv* dpv Sz

v‘v

2
= T

\1

= Z(”‘ 0 G \")
— [3>""’ %

o h‘:Z)“'L “ “ - (x ¥y +z’)J

g/ e [3> "";’p/
n—)—
06 -

() Vx(ax) = %xs. + % @xs.)
O& [ VX ($A)= fg)ExA)]

n- % RX,\*S"O

- o

()
:i,‘:gfl—‘%&p

e
| A TVE G et derat t L

e e s -t W, ML oL



44 of 51

8. (c) Find the curvature and torsion of the circular helix x=acos0, y=asin 0, z= ad cot a.

(12)
7(0) = acdbi + asa0) + alcot= k
We fmee tlat . .. s, igs Lo
| %ot [x £ %)
cwrvakre kz ————— L TS T2 ——————
1513 |5
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8. [AfF=(f+Z-F)i+(2+2 +y - 2k, evaluate [[curl FndS taken over
the portion of the su + z2 - 2ax + az = 0 above the plane z=0, and
verify Stoke’s theo y (20)
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S\\ rytr zt-2ax+az =0 dowe 4

1 Z=o0-
%’5.=S+S, whae S0 VS @i emaind 5?/
Q s xr+yt_2axzo0 , Z2=0
whick s & wadg wibn cedag (Cl, D;O)
i ; s
UxF = Y s sz -
i z L Oy " I X . k—’//-
:’4.2._1 2-}1-7 X AP F

i(?.‘;}—zz-) -kj(zz-&’-) +k(ax- 2-7)

—_—
m ummnmwhuwmm

e NI 0



46 of 51

\ Lus= @J:F)-st = jqu) Rds- I;(mm,
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