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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining

50, will be treated as malpractice.
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2. Any revealing of identification, appeal to evaluator and /or equations written €
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Module-1
If y=e" o prove that (1 — X2)yr = Xy1 = m’y and hence show that :
(1- X))tz — 20+ DXY i1 — (n*+ m?)y, = 0. (07 Marks)
Show that the pair of curves 't =-a(l + cos6) and r = b(1 = cos 0) intersect each other
orthogonally. (06 Marks)
Find the radius of curvature of the astroid x =a cos39, y=a sin’0 at 0 = % (07 Marks)
If y = sin"'x, prove thaf (1 = x)yn+2— 20+ Dxys+1- n’y, = 0. (07 Marks)
Find the pedal equation of the curve r(1 — cos 0) = 2a. (06 Marks)
Show that the radius of curvature for the catenary of uniform strength
y =alog(sec(¥{))is a sec (%) (07 Marks)
Mgodule-2
Expand tan™'x in ascending powers of X upto the term containing X, (07 Marks)
o(u,v,w)

Ifu=x+ 3y2—z3, v=4x2yz,w=222—xy find 5 at(1,-1,0). (06 Marks)

XY,

Find the extreme values of the function f(x, y) given as x>+ 7y — 63(x +y) + 12xy. (07 Marks)

8 8
If u=sin~ X &% , show thatx@+y@:7tanu. (07 Marks)
X+Yy ox oy
2 2
Ifu= chos 20, prove that 9121— 1 6u 1 ou —= (06 Marks)
r or- r ar r? 06
Evaluate Ltow ) (07 Marks)
X—> X
Module-3

A particle moves along the curve R =(t’ —4t)i+(t* +4t)j+ (8t> —3t’)k where t denotes

time. Find the'magnitudes of acceleration along the tangent and normal at time t = 2.
(07 Marks)

Using differentiation under integral sign, evaluate T—dx o=0. (06 Marks)
og X

Trace the curve y*(a — x) = x*(a + X). v LiBRARY (07 Marks)

JRE - 560 0317

Show that F = (2xy2+ yz)i + (2x%y + xz + 2yz?)j + (2y*z+ xy)k is a conservative force field.

Find its scalar potential. (07 Marks)
Find the d1rect10nal der1vat1ves of the function xyz along the direction of the normal to the
surface X’z + xy* + yZ2=3at(l,1,1). (06 Marks)
Find divF, CurfF, where F = grad(x’ +y’ + 2z’ —3xyz). (07 Marks)

1 o0f2
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Module-4
Obtain the reduction formula for Isin“ xdx. (07 Marks)
Solve (2xy + y — tan y) dx + (x* — x tan’y + sec’y)dy = 0. (06 Marks)

A body originally at 80°C cools down to 60°C in 20 minutes, the temperature of the air
being 40°C. What will be the temperature of the body after 40 minutes from the original?

(07 Marks)
Evaluate | ———dx 07 Marks
{ (1+x%)° ( )
dy g
Solve d— + ycotX =cosX. _ (06 Marks)
X
Find the orthogonal trajectories of the family r" cos n 6 = a". (07 Marks)
Module-S°
Solve x +y+2z=09,2x +y-z=0,2x + 5y + 7z = 52, by Gauss elimination method.
(07 Marks)
. . . -1 B
Diagonalize the matrix, A = & (06 Marks)
Reduce the quadratic form 8x° + 7y2 + 37" — 12xy — 8yz + 4xz into canonical form. Hence
indicate its nature of rank and index. (07 Marks)

Solve the system of equations 27x + 6y —z =85, x + y + 54z =110, 6x + 15y + 2z = 72 by
Gauss — Seidal method to obtain the solution correct to three decimal places. (Take 4

iterations). (07 Marks)
Show that the transformation y; = 2x; + X5 + X3, Y2 = X1 + X2 + 2X3, y3 = X1 — 2X3 is regular.
Write down the inverse transformation. (06 Marks)

Find the dominant eigen value and the corresponding eigen vector of the matrix
6 =20y 2
-2 3 -1/ by power method taking the initial values [1, 1, 1]%. Obtain 5 iterations.
2 -1 3
(07 Marks)

k ok %k ok 3k
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