On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

S galculus and Differential Equations

Module-1
With usual notations prove that

do
t oy
ang=r dr

Show that curves 2—a:1+0056 and 2—a:1—0059
r T

cuts orthogonally.

Prove that for the Cardioids r=a(l + cos 6), P 1s constant.
r

OR
If p be the perpendicular from the pole on the tangent, then show that

i, 1 1(dr)2
2 - 2t 3l an
p- 1 1 \do

Find the pedal equation of the curve

r'=a"cos nf

Find the ragiius of curvature of the curve
X +y =3xy at (3/2,3/2)

Module-2
Expand log(1+sin x) by Maclaurin’s series upto the term containing x*.

X g . .o d
Ifus= tan‘l(—J ,wherex=¢'—¢" and y=e'+¢", find the total derivative d_u

Y

If UZX+3y2—Z3aV:4X2yZ,W:222——Xy’ evaluate 6(11;\/,‘»&’)

0(x,Y,2)
OR
X X X X 1/x
Evaluate M (d +btc +d )
x —>0 4
Ifu=fly—zz-x,x-y) thenprove that Aﬂ+ X rZ -y,

= X 2.
ox 0Oy 0Oz

Examine the function fix,y)= x’+y’ -3x—12y+20 for extreme values.
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Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.
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Module-3
Solve [1 +e'’? ]dx + e”{l —i} dy=0
y

Show that the family of curves y* =4a(x + a) is self orthogonal.

-( dy ’ dy 2
Solve x°|—| +xy—-6y =0
(dx) T
OR
Solve oY Yoy
dx x
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(06 Marks)

(07 Marks)
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(06 Marks)

A body originally at 80°C cools down to 60°C in 20 minutes in the surroundings of
temperature 40°C. Find the temperature of the body after 40 minutes from the original

mstant.

Find the general and singular solution of y =xp++/4+p°

. Module-4
Solve (D*+4D°-5D*—36D —36)y=0.

dzy_6d_y

+25y =¢”* +sinx
dx dx

Solve

2

d7y

Solve 5 +y=secx by using method of variation of parameters.
2

OR
3 2
Solve d——y;Jr()i—}lz«H151—)—’*+6y=e2x +e"
dx’ dx dx
Solve dn}: +39)i+2y = +3x +1
dx” dx
Solve x°y"—4xy -6y =cos(2logx)
Module-5
Find the rank of the matrix
-2 -1 -3 -1
1 2 3 1
| 0 ! 1

o 1 1 1
by using elementary row transformation.

20f3
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Solve the system of equations by using Gauss - Jordan method.
x+2y+z=8, 2x +3y+4z=20, 4x+3y+2z=16 (07 Marks)

Find the largest eigen values and the corresponding eigen vector of

6 =2 2
—2 3 -1
2 -1 3

with the initial approximation eigen vector [I 1 1]'. Perform five iterations. (07 Marks)

OR

Find the rank of the matrix

01 -3 -1

1 0o 1 1

31 0 2

11 -2 0
by using elementary row transformation. (06 Marks)
Test the consistency and solve
X+ty+z==3, 3x+y-2z=-2, 2x +4y+2z=17 (07 Marks)

Solve the system of equations 2x —3y +20z=25,20x+y—-2z=17,3x+20y—z=-18
using Gauss - Seidel method taking (0, 0, 0) as an initial approximate. Carry out 4 iterations.
(07 Marks)
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