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&E(S-'Z}—M(Z) (b)Y Show that the radius of curvature of a circle 13

constant.
2017 b

oy
4. (1) Evaluate from the first principle J¥7dX.

Time : 3 Hours (b)y Find  the  reduction formula for
. s
Full Marks : 100 J cos" xcosnx dx.
3]

The questions are of equal value.

f

. (1) Find the length of arc of a semi-cubical parabola

Answer eight questions, selecting ay® = x* from the origin to the point (a, a),

al least twe from each Group. (b} Find the whole area of the curve r = 2aCos6.
[ n
Group-A 6. (a) Prove that f(m, n) = TSI

/(a State and prove Maclaurin’s Theorem. (b} Find the moment of inertia of a thin uniform

rod of fength 2a about a line through its centre

/(h) If v = (sin"'x)* then prove that It to the rod.

7 . 1 fen el _ - I
(1 Xy ,,—@n+ xy,., —ndy, =0 - (@) Solve (1 =x0(1 —y)dx = (1 = y)dy

worade Jreyig mmm
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2. (a) State and prove Euler’s theorem on (b} Solve a =g tans
homogencous function of three variables. 8. (a) Solve (1 +v3) dx = (tan”'y — x)dy
| (b) Show that the system of confocal co-axial
(b) Evaluate lim (I+x)*-¢ parabolas y* = 4a(x + a) belongs 1o the system
o N itsclf, a being parameter.
curve y(x? 4 a?) = ax” at the pointy = ﬂ" (b) Solve (DF - 2D + &)y = ¢*Cosx
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10. Ln‘{ Show that [ax b, bx c.exal=la.b.c]

(b) Prove that the following four points are coplaner

~» e e — —3

. } -+ = -
2i+3j-k.i-2j+3k.3i+4j-2k and
I
1-0j+6k.

1. (a) The nceessary and sufficient condition for a

veetor function v of a scalar variable t to have

o —
constant direction is v » ‘L_‘ =0

[ S— —

by If a=jsnB+ jcosB+k0, B',H,T cosB
N N — S .
— jsin®-3k c=21+3j~k. Find

d —* =k -k .
¥ tax(bxc)} at0 =0
12. (a) II'¢=2x%Z". then find div-grad ¢.

—

}h} Prove that div (curl v)= 0.
Group-C

3. (a) A particle rest on a smooth curve under the

action of any force. Find the position of
equilibrium.

(b) The resultant of two forces P and Q acting at a
13741795017 (3 (Turn Over)
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certain angle is N and that of P and R acting a:.!
the same ahng.l-: is also XC The rcsuh’ant of Q :‘l:a ;
R acting af the same angle of Y. Prove

: RiQ - RY
P=yX +QR = (? **;: —h
14, {2) Enumerate the natre of the foree wl'fich may bc

omitted in forming the equation of virtual work.

Five weightless rods of equal length are joinir:d
together s0 as o form a rhombus ABCD with
one diagonal BD. 11 a weight W be attached to
C and the system be suspended from ﬁt. show

W
that there is a thrust in BD equal 10 ‘\E’

13,40 Derive a relation between work and energy.

Ab) Describe principle of linear momentum and
derive an expression for lincar momentum.

16. 5&’[ Define SHM. Find its periodic time. amplitude
< and frequency.

¥ Show that the particle executing SHM requires
one-sixth of its period 10 move from the position

of maximum displacement 10 one in which the
displacement is haif the amplitude.

17, (@) Fim! the tangential and nomnal velocitics of a
particle moving in a plane.
(®) Prove that the nergy of a swretched elastic

string is equal 1o half the produc j
1
and the extension. ’ °H e teasien

‘——_x-___
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