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( 2 ) 1 Math.-1
Prove that every subset of a linearly independent

set of vectors is linearly independent.

Prove that every point of intersection of the

curve :
. (x)
y = ecsin| =
o
with x-axis is a point of inflexion.
Prove that :
vV % (V x @) = V(V-a)- Via.

Find the general and singular solutions of the

following equation :
xp? — 2yp + 4x = 0,

d
where p = Ey



( 3 ) Math.-1
N A point moves in a straight line with simple
harmonic motion has velocities v, and v, when

its distances from the centre be x; and x,. Show

that the period of motion is :
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( 4 ) Math.-T

(m) foz =ifsm f& a=%
y = csin(i]
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(%) Tas =ifeg
Vx(Vxa)=V(V-a)- via.
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xp? — 2yp + 4x = 0,



{ 5 ) Math.-1
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Prove that A is a characteristic root of a
matrix A iff there exists a non-zero vector X such

that ;
AX = AX.

If V(R) be the vector space over the real number

field R of all 2 x 2 symmetric matrices and :
1 —2 2 1 4 -1
S = ' 3
-2 1 1 3 -1 -5
be the basis of it, then find the coordinates of
[ 4 —11]
-11 = 3

relative to the basis.
2.3



( & ) Math -1

{c) Solve the following equations using matrix

method :
x +y +2=26
3x + 3y + 2 = 14

3x + v + 2z = 12.
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( 7 ) Math.-I

(F) =57 + #vgs |/ = g9t =1 =9

() i3

then prove that :

2 2 2
20°u a“u 2 0%
— +2xyaxa *¥am = A,

(H) Trace the following curve :
y2 = (1 + )% (% — 4).
(¢} Find the volume of the solid generated by the

revolution of ‘tractrix

Yy = asint

a 9 ¢
=acost + — log t —
x =qa > g tan 5

about its asymptote.
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( S ) Math.-1

(z1) =f%
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ox> - dxdy ¥ ay?
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2y? = {1 + 3% (y* — 4.
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( 9 ) Math.-1

(cx) State and prove Bessel's inequality for finite

dimensional spaces.
() If
fAx) = sin x and g(x) = cos x,
Vx e [0. -’E].
. 2

then find the value of 8 with the help of Caﬁqhy‘s

mean value theorem.

{c) Prove that :
i 1
j'logr(x) dx = _log2m
)
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( 10 ) Math.-1

(7)) =g
fix) = sin x #Ar g(x) = cos x,

YV x E[O, E]
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Ilogl‘(x) dx = -;—log21t.
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(@) Show that the general equation of second degree

- » . -
in x, ¥ always represents a conic.

(b)) Reduce the equation :
x2 + y2 + 22 — Byz — 22x — 2xy -
Gx—-2y—2z+2=0.
to canonical form and state the nature of the

surface.
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( 11 ) ) Math.-1

Find the condition when the plane

ax + by + cz = 0
cuts the cone
yz+zx + xy =0

in perpendicular lines.
mﬁﬁqﬁx.yﬁwﬁmwwﬁ
HHIEHT :

x2 + 32 + 22 — 6yz — 2zx — 2xy —

6x — 2y — 2z + 2

0
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( 12 ) Math.-I

(|) =% Waay I Hiee 59 FJHEA

ax + by + cz = 0
TF VE
yz + 2x + xy = 0
# TR e T § FEw ¥

(@) Solve :

(D* + D + Ly = ax? + be™ sin 2x,

where D = %
(&) Solve :
x—qz—y -(2x-1)3.t-3'-+(x-1)y=0
dx® dx ‘

(¢) State Bessel's differential equation and solve it in

power series.

() A FHA(9Q :

(D* + D2 + 1y = ax? + be™ sin 2x,

g
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( 13 ) ' Math.-1

B SHiferg

dy dy B

% e -(2x-1)j£+(x—1)y—0.
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Evaluate :
log2 x x+logy
T f _[ &M die dy dz
0O 0 0

Prove that :

grad(a.b) = (b.V) a + (a.V) b +
b><curla+q><curlb.
Verify Stokes' theorem for the function
F =2z + xj + yk

where C is the unit circle in the xy-plane bounding

the hemisphere

z=\[(1—x2-y2).

P.T.O.



( 14 ) Math.-1
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grad(a.b) = (b.V) a + (a.V) b +

h x eurl a + a *x curl b.
(|) ==S 9HE = Her
F = zi + % + yk
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( 15 ) Math..1

Five weightless rods of equnal lengths are jointed
together =0 as to form a rhombus ABCD with one
dingonal BD. If s weight W be attached to C and
the system be suspended from A, then find the

thrust in BD.

A particle moves in a curve so that its tangential
and normal accelerations are egusal and the
angular velocity of the tangent is constant, Find

the curve.

A particle 18 moving vertically downwards from
rest through a medium whose resistance varying

as velocity., Discuss its motion.
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