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y draw diagonal cross lines on the remaining blank

Important Note : 1. On completing your answers, compulsoril

50, will be treated as malpractice.

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

RAY TS ’ Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
. . do
a.  With usual notations , prove that tan¢ =r = (06 Marks)
r
b. Find the angle between the curves r = sin 6 + cos 0 and r=2 sin . (07 Marks)

c¢. Find the radius of curvature of the curve x =a(coSt+tsint); y=a(sint—t cost).

(07 Marks)
OR

a. Show that the curves r"=a"cosn® and r"=Db"sinnb cut each other orthogonally.

(06 Marks)
b. Find the Pedal equation of the curve 2 =1-cos® (07 Marks)

r
2h
¢. With usual notations, prove that p= QL}/—‘L (07 Marks)
' Y2
Module-2
a. Find the Maclaurin’s series for tan x upto the term containing x*. (06 Marks)
. by 0z 0z
b. If z=¢e" flax—by), showthat b—+a——=2abz. (07 Marks)
, ox oy
¢.  Examine the function * f(x, ¥) =yl -x— y) for extreme values. (07 Marks)
OR
: | i
a. Evaluate Lil})l(COS‘X )\_ . ‘ (06 Marks)
b : yz zX Xy . O(u,v,w)
- Ifu==—, v=-", w=>- show that Jacobian —>2—" = (07 Marks)
X y z: a(x,y,2)
¢. If u=1f{2x -3y, 3y -4z, 4z - 2x), then find the value of 6?+ 42}/“ +3g_u (07 Marks)
X Z
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Module-3

4 d 3 5 e
Soive : xd—y +y=xy' 4 “ 7 (06 Marks)
X ] &

A copper ball originally at 80°C cools down to 60°C in 20 minutes, 1ft1€*m{xmtme ofthe
air being 40°C, what will be the temperature of the ball after 40 minutes from the original?

(07 Marks)
Solve xyp” — (x* + V)p+xy=0 where p= —31 (07 Marks)
X
OR
Solve (x*+y’ + 6x)dx + 3xy* dy =0 (06 Marks)
Prove that system of parabolas y* = 4a(x +a) are self orthogonal. (07 Marks)

Find the general solution of the equatlon (PX y)(py + X) =a’p by reducing into Clairaut’s

form, taking the substitution u=x",v=y". (07 Marks)
Module-4
._'1
Solve : 'y =0 (06 Marks)
Solve : [D*+5D+6ly=e*+¢™ (07 Marks)
Using the method of variation of parameters, solve : (D2 + 4)y = tan 2x. (07 Marks)
) OR
Solve : (D- l)2y =% (06 Marks)
Solve :  y"+4y'+4y =3sinx : (07 Marks)
Solve : x’y"—xy'+y=logx (07 Marks)
Module-5
Find the rank of a matrix
1 -2 -1 3
2 5 -4 7
(06 Marks)
-1 -2 -1 2
3 3 =510
Solve the following system of equations by Gauss-Jordan method:
2x +5y+7z=52, 2x+y-z=0, x+y+z=9. (07 Marks)
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Find the dominant eigen value and the corresponding eigen vector of the matrix

2 0 1
A=]0 2 0| with XV=, 0, 0)". Carry out five iterations.
| 10 2

OR
Determine the values of A and p for which the system of equations:

X+2y+3z2=6, x+3y+52=9, 2x+5y+Az=p , have

1) No solution i1) Unique solution  iii) Many solution

Solve the following system of equations :
X=2y+3z=2, 3x—-y+4z=4, 2x+y-2z =5

by Gauss Elimination Method.

Solve the system of equations :
S5x+2y+z=12, x+4y+2z=15, x+2y+5z =20

by Gauss — Seidel Method. Perform 3 iterations.

& ok ok %k ok
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(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)



