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Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.

1

Module-l

With usual notations prove that tan <p = r d8 .
clr

(06 Marks)a.

b. Show that the curves r = a( 1 + sin 8) and r = a(1 - sin 0) intersect each other orthogonally.
(07 Marks)

c. find the radius of curvature of the curve JX +.jY =4 at point (4, 4). (07 Marks)

2
OR

a. Find the angle between the radius vector and the tangent for the curve
r111 = am (cosm8 + sin1118) (06 Marks)

b. Find the pedal equation of the curve
2a. 0-=l+cos' .
r

(07 Marks)

c. Show that the radius of curvature of the CUlYC r" = an cosn8. (07 Marks)

3
Module-2

a. Obtain the Maclaurins expansion of ·'.log(1 + eX)" upto fourth degree terms. (06 Marks)

(y) au 8u 8u
b. If u = f lXz, - prove that x -:;-. - y- - z- = O.

Z cx ay oz (07 Marks)

c. Show that f(x, y) = x3/(l - x - y) for x, y # 0 is maximum at the point (~.'1)and find

(07 Marks)maximum value.

4

OR

ii) .h (~)t"nx
x->o X

(06 Marks)a. Evaluate: i).£t (1+ sin X')'''Ix
x -->0

b. Find the total derivative of u = xy + yz + zx 'where x = t cos t, Y = t sin t, Z = 1. (07 Marks)

c. Ifu = X2+ / + Z2, V = xy + yz + zx. w = X + Y + z.
a(u.v.w)

Find (07 Mal'ks)
c(x.y z)
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Modulc-3

5 a. Solve dy +1= /x.dx x
(06 Marks)

b. Find the orthogonal trajectory of Cardioids r = a (1 - cos 0). (07l\1arks)

c. Solve p2 + py= x (x + y) = O. (07 Marks)

6
OR

, 3 'a. Solve (6x~ + 4y + 12y)dx + 3x(J -i y-) = 0 (06 Marks)

b. A cup of coffee at 80°C is placed in a room with temperature 20°C and it cools to 50°C in
5 minutes. Find its temperature after a further interval of5 minutes. (07 Marks)

c. Show that the equation Xp2 + px - py + 1 - Y = 0
solution.

is Clairaut's equation and general
(07 Marks)

Module-4

7
d'v dv dy

3. Solve ~+2~+-=3e--x.
dx ' dx ' dx

(06 Marks)

b. Solve(D1+4D+8)y=x+l. (07 Marks)

c. Using method of variation of parameters solve y" + y = Sec x . (07 Marks)

OH.

8
d"y dv

3. Solve-,+3-o +2y=Cos2x
dx- dx

(06 Marks)

b. Solve 4y" - y = e". (07 Mnks)

c. Solve the Cauchys differential equation X \/1+ xy' +9y= sin (3 £og x). (07 Marks)

-3

:Module-S

;! ~ ~'j
3 10 14

(06 Marks)9 a. Find the rank of the matrix

1

-2

-
b. Test tor consistency and solve

5xI + X2 + 3X3 = 20
2xJ + 5X2+ 2x:; = i8
3xI + 2X2 + X3 = J-+ (07 Marks)
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c. Solve the system of equations
5x+2y+z=J2
x+4y+2z=15
x+2y+5z=20
Using Gauss - Seidel iteration method. Carryout four iterations taking (1, 0, 3) as initial
approximate root. (07 Marks)

OR
1 0 2 -2
2 -1 ° -1

10 a. Find the rank of the matrix
1 0 2 -1
4 -1 .., -1.)

(06 Marks)

b. Solve the system of equations
2x + 5y + 7z = 52
2x + y - 7 = °

x+v+z=9
using Gauss - Jordan method. (07 Marks)

-1 ~I]2

-1

(07 Marks)

c. Find the dominant eigen value and tile corresponding eigen vector of A ~ l~I

by using Rayleigh's power method, taking initial vector as [1,1. 1)T.

* * * * *
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