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1. (a) Find the radius of curvature for the curve \/a = /7 cos ‘9/2 at @ = 11/2
(b) Find the envelop of the straight line £ 4+ ¥ = 1 where a and b are connected
by the relation a + b = ¢ where c is a constant. [8+7]
2. (a) Find the directional derivative of f(x,y,z)=zx*-xyz at the point (1,3, 1) in the
direction of the vector 3i - 2j + k.
(b) Evaluate the line integral [ (z* + xy)dx + (2* + y*) dy where c is the square

formed by the lines y = +1 and z = + 1. [8+7]
3. (a) Test the convergence of the series 2 + 2 + 55 4 ....00
(b) Test the convergence of the series 2 + (%)2 z?+ (g)g 4 [7+8]
4. (a) Solve the differential equation (D? + 4)y = x sinx
(b) Solve by method of variation of parameters % + y = cosecx [7+8]
dens — o

5. (a) fx+y+2z=wu, y+ 2 =uv, z=wuvw show that
(b) Divide 24 into three points such that the continued product of the first, square

of the second and cube of the third is maximum. [8+7]

6. (a) The arc of the cardioid r = a (14-cos #) included between § = ~7/5 and 7/ is
rotated about the line # = 7/5. Find the surface area of the solid generated.

(b) Evaluate by changing the order of integration | 01 /. 2 \;% [8+7]
z24y

7. (a) Find L[t sin 3t cos 2t
(b) Solve the following differential equation using the Laplace transforms
Py 2y oy =5sint y(0) =y (0)=0 8+7]
8. (a) Form the differential equation by eliminating arbitrary constants
y = Ae 37+ Be?®
(b) Solve the differential equation (y — x?)dz + (2* coty — z)dy = 0

(c) Find the equation of the curve, in which the length of the subnormal is pro-
portional to the square of the abscissa. [4+64-5]
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1. (a) Find the volume of the solid generated by the revolution of the curve (a-x) y?

= a? x about its asymptote.

(b) Evaluate fol 01—3: Ol—;r—y dxdydz [847]
2. (a) Test the convergence of the series Y 1 log (1)

(b) Test the convergence of the series > (”Z}Lﬁ‘”n [7+8]
3. (a) Find L [cos4ttsin 2tj|

(b) Find the Laplace inverse transform of log (zzig) [7+8]
4. (a) Form the differential equation by eliminating arbitrary constants

xy = Ae® + Be™®
(b) Solve the differential equation (x%y — 2zy*)dz = (2% — 32%y)dy

(c) If the air is maintained at 25° and the temperature of the body cools from 140
OC to 80°C in 20 minutes, find when the temperature will be 35°  [4+6+5]

5. (a) In what direction from the point (-1, 1, 2) is the directional derivative of
¢ = 2y?z® a maximum what is the magnitude of this maximum.

(b) Fnd the circulation of F' round the curve ¢ where F' = (e® siny) i+ (e® cosy) j
and c is the rectangle whose vertices are (0,0) (1,0) (1,7/),(0,7p).  [8+7]

6. (a) Expand e®" % in powers of x.
(b) Find the volume of the greatest rectangular parallelopiped that can be ‘in-
scribed in the ellipsoid ﬁ—z + ‘Z—; + i—j = 1. [8+7]
7. (a) Solve the differential equation (D? — 4)y = 2cos? x

(b) A particle is executing S.H.M, with amplitude 5 meters and time 4 seconds.
Find the time required by the particle in passing between points which are at
distances 4 and 2 meters from the centre of force and are on the same side of
it. [8+7]

8. (a) The radius of curvature at any point P on the parabola y? = 4ax and S is the
focus, then prove that pa (SP)3

(b) Find the equation of the circle of curvature of the curve x = a(cosf + 6 sin 6),
y = a(sinf + 0 cos ) [7+8]
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1. (a) Prove that if ¢ and 1 are scalar functions. Then prove that V¢ x Vi is solenoidal.
(b) Find whether the function F' = (2% — y3)i + (y? — 3z) j + (22 — xy) k is irro-
tational and hence find scalar potential function corresponding to it.  [8+7]
2. (a) If z =u(l —v),y =wuw prove that JJ' =1
(b) Find the rectangular parallelepiped of maximum volume that can be inscribed
in a sphere. [7+8]
3. (a) Find the envelope of x cosec — y cot § = p where 0 is a parameter.
(b) Trace the curve r = a (1 — cos @) [7+8]
4. (a) Form the differential equation by eliminating arbitrary constants
y = a x>+bx?
(b) Solve the differential equation x3g—g = y® +y?\/y? — 22
(c) Find the orthogonal Trajectories of the family of curves x>+y? = a? [4+6+5]
5. (a) Find L [e~3"sinh 3¢] using change of scale property
(b)

b) Find the Laplace inverse transform of ﬁ [84+7]

6. (a) Test the convergence of the series % + i§/—2§ + 25/—43 + ig/—z +.....00

(b) Test the convergence of the series 712—:1 % [7+8]

7. (a) Find the perimeter of the loop of the curve 3ay? = z*(a — z)

7
(b) Evaluate [ 2f000 (rdi [847]

r24a2)?
8. (a) Solve the differential equation (D + 2D? + D)y = €*®

(b) A body weighing 10kgs is hung from a spring. A pull of 20 kgs will stretch
the spring to 10 cms. The body is pulled down to 20 cms below the static
equilibrium position and then released.Find the displacement of the body from
its equilibrium position at time t seconds, the maximum velocity and the
period of oscillation. [84+7]
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o
1. (a) Test the convergence of the series > ;—j

n=1
(b) Test the convergence of the series 2\[ + % + % + % + ...00 [7+8]
2. (a) Solve the differential equation (D? — 1)y = (e* + 1)?
(b) Solve the differential equation (D* +2D? + 1)y = 2% cos’ z [8+7]
3. (a) Find a unit normal vector to the surface x3+y3+43xyz=3 at the point

(1,-2,-1).
(b) Evaluate by stokes theorem [ (e“dx + 2ydy — dz) where ¢ is the curve z2+y* =
9and z =2 [8+7]
4. (a) Find the differential equation of all circles whose radius is r

(b) Solve the differential equation (z +1) % —y = % (z + 1)?
(c) Find the equation of the curve, in which the length of the subnormal is pro-

portional to the square of the ordinate. [4+6+5]
5. (a) IfL [f ()] = f(s), then prove that L[fsf—t)] = [ J (s) ds provided tlimo @
exists.
(b) ==Toerm [8+7]
6. (a) Find the whole area of the lemniscates 72 = a®cos 26
(b) Evaluate fo asinf fo rdzdrdQ [847]
7. (a) Prove that 3 — V > cos™ 3 > 5= % using lagranges mean value theorem.
(b) Expand eV log(l + z) in powers of x.y. [847]
8. (a) Show that the evolute of the ellipse = acos,y = bsinf is (ax)i + (by)s =

(a> — 17)3
(b) Show that the envelope of the lines whose equations are x sec? §+y cos ec’0 = ¢
is a parabola which touches the axes of coordinates. [8+7]
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