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SECTION-III

3 5 7
3. (a) Show that the series x — 7+ 5v — =+
gt T 7. (a) Find the minimum value of x2 + y2 + z2 subject to the
is convergent if and only if | x | < 1. condition x +y + z = 3a.
(b) Prove that s
. [tanxY "
s (b) Evaluate _E—ﬁ u ;
:E_”n=+cm:+mv:.ﬁ=+=g au.m -0\ X
n—yoo n" 2. K ;
8. (a) Find the envelope of the family of lines
xcos O + ysin 0 =aq,
SECTION-II 6 being the parameter.
4. (a) Show that there is no real number ‘.’ for which the (b) Find the value of a, b, ¢ so that
equation x> — 3x + k = 0 has two distinct roots in [0 1].
. ae* —bcosx+ce* _
(b) Expand x* + x2y? — y2 about the point (1, 1) upto the Wmﬂ T eibx =2.
term of second degree.
5. (a) Prove that between any two real roots of ¢* sin x = x, SECTION-IV
there is at least one real root of cos x + sin x = ¢™.
¥, -1
9. (a) Show that B(m,n)= g~ 1 (n - B if m, n are
] X+y (m+n-1)
(b) If u=sm™ | —=—= |, prove that
Vi +y positive integers.
’u o’u 0’u sin u - cos 2u 1
2 2
I e Sl ¥ Lo (b) Prove that || = |= /7.
ox? 5 0xdy 4 dy? d4cos’u 2
6. (a) Ifx=rsin®cosd,y=rsinOsin¢and z=rcos 8, find 10. (a) Evaluate .:.mlﬁm:f&&
the Jacobian of transformation. D
(b) State and prove Langrage Mean Value (LMV) theorem. where D is the region bounded by x2 + y2 = aZ.
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SECTION-II IR
3. (a) Find the Laplce transform of
fo=l-1+t+1], 120 (215)
(b) State and prove Convolution theorem. (2%%)
4. (a) Solve the integral equation
t
f6y =1+ [ fasin (¢t - u) du
0
and verify your solution. (2Va)
(b) Solve the initial value problem
d’y ‘
.m.lmr+eumocmm?e8vnrwﬁovuw. (2v5)
SECTION-III
5. (a) Form a partial differential equation by eliminating the
function ffrom flx + y +z, x2+3y2-22)=0. (2%
(b) Solve the partial differential equation
(22 = 2yz - y?)p + (xp + 2x)g = xy — zx. (2%3)
6. (a) Solve the differential equation
z=px+qy+p*-g- (2%)
(b) Find the complete integral of the equation using Charpit's
method )
@+ %y = qz (242)
7. (a) Solve the equation
9’z 0’z 0’z
-4 + 4 =2sin 3x +2
ox> x> 9y  9x 9y? ( Y. @)
276/200/KD/687 2

i~ (b) Solve the equation

T e
W My (0x - L1
SECTION-IV

8. (a) Find the extermal of the functional

1
._.5&“ +12xy] dx 2%)
0

(b) Find the extremals of the functional

wil2
.— "% -y* +x%) dx
0

that satisfies the conditions
y(0)=1,y(0)=0, y(z2)=0, y'nm/2=-1. (2v2)

9. Find the shortest distance between the circle x% + y2 = 1 and
the straight line x + y = 4. )

10. Find the shortest distance of the point (0, 2, 4) to the straight
line
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3. . (&)

(b)

4, (a)

(b)

(b)

A hemisphere of radius 'a' and weight W is placed with,
its curved surface on a smooth table and a string of length
I(< a) is attached to a point on its rim and to a point on
the table. Find the position of equilibrium and prove that

the tension of the string is mMc (et .
N2al -

Six equal rods AB, BC, CD, DE, EF and FA are each of
weight W and are freely joined so as to form a hexagon.
The rod AB is fixed in a horizontal position and the
middle points of AB and DE are joined by a string. Prove
that its tension is 3W.

SECTION-II

Show that any system of forces acting on a rigid body
can be reduced in general to a force acting at an arbitrary
chosen point of the body and a couple.

Find the equation of the conjugate line of the given line

Bl ymp 554
l m e

A uniform beam of thickness 2b, rests symmetrically on
a perfect rough horizontal cylinder of radius a. Show
that equilibrium of the beam will be stable or unstable
according as b is less or greater than a.

Show that the maximum distance between two forces
which are equivalent to a given system (R, K) and which
2K

are inclined at a given angle 20 is |W|oo§« and the

forces are then each equal to AWW sec o.
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6. (a)
(b)
Tohi{a)
(b)
8. (@
)
9. -(a)
(b)

SECTION-III

A particle moves along a circle r = 2a cos 8 in such a
way that its acceleration towards the origin is always
zero. Show that the transverse acceleration varies as the
fifth power of cosec 6.

A particle moving with S.HM. of period 12 seconds
travels 10 cm from the position of rest in 2 seconds.
Find the amplitude, the maximum velocity and the
velocity at the end of 2 seconds.

Prove that the work done against the tension in stretching
a light elastic string is equal to the product of its extension
and the mean of the initial and final tensions.

The rate of change of direction of the velocity of a particle
moving in a cycloid is constant. Prove that acceleration
must be constant in magnitude.

A heavy particle of mass 'm' is made to move on a smooth
curve in a vertical plane. Discuss its motion.

A bead moves along a rough curved wire which is such
that it changes its direction of motion with constant
angular velocity. Show that a possible form of wire is an
equiangular spiral.

SECTION-1V
Find the differential equation of central orbit in polar
form.

The greatest and least velocities of a certain planet in its
orbit round the sum are 30 km/sec. and 29.2 km/sec.
respectively. Find the eccentricity of the orbit.
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