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Module-l M L C
Q.I a. With usual notation prove that 6 L2 COl

p~ = r12 + rl4(~~y
b. Find the angle between the curves r = a( I - cosfl) and r = 2a cosu. 7 L2 COl

c. Find the radius of curvature of the curve JX +.JY = Ja at the point where it 7 L2 COl

cuts the line y = x.

OR
Q.2 a. Derive an expression for the radius of curvature for a Cartesian curve. 8 L2 COl

b. Find the pedal equation of the curve r" = a 11 • seen e. 7 L2 COl

-_.

c. ' Using modern mathematical tool write a programme code to plot sine and S L3 COS
COSll1ecurve.

Module -2
Q.3 a. Expand .JI +sin2x by Maclaurin's series upto the term containing X4 6 L2 COl

b. (y-XZ-X) lOll 200 lOU
7 L2 COl

Ifu=f --,-- then find the value of x -::::-+Y -::::-+z~.
xy zx ox ay cz I

c. Find the maximum and minimum value of the function 7 L3 CO2
x3 + 3xl-':' 15x2 - 151 + 72x.

OR
QA

If ' ~ , ? J = a(u,v,w) 8 L3 CO2
a. u = x + 3y- - z , v = 4x-yz, w = 2z- - xy then find

a(x,y,z). at

(l, -1,0)

I' 7 L2 CO2
(a' + b

X

+c
x rb. Evaluate lim

,-->0 3

c. Using modern mathematical tool, write a programs/code. Show that S L3 COS
uxx + Uyy = 0, given u = e" [x cosy- y siny]
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Module -3

Q.5

c. dy dx x y
Solve ---=---.

dx dy y x

6 L2 C03dy ,
a. Solve -+ y. tan x = y 'sec x .

dx

2 2
b. Find the orthogonal trajectories of the family of curves ~+-y-=l

a 2 b ' +A
Where A is the parameter?

7 L3 C03

7 L2 C03

Q.6 a. Solve (xy + 'i + y)dx + (x' + 3xy + 2x) dy = O.
OR

6 L2 C03

b. An inductance of 2 henries and resistance of 20 ohms are connected in 7 L3 C03
series with an emf E Volts. If the current is zero when t = 0, find the current
at the end of 0.01 secs ifE = 100 volts.

c. Find the general and singular solution of the Clairaut's equation. 7 L2 C03
(y - px) (p - 1) = p.

Module - 4
+1 Z x+z

Q.7 a. Evaluate f f f (x + y + zldydxdz .
-I 0 '-2

6 L2 C04

fill·m
h. Prove that p(m. n) = ~.

[m-i-n
I

7 L2 C04

a a

c. Change the order of integration and evaluate f f 2 X 0 dxdy.
o y x + y-

7 ,L2 C04,

OR

Q.8 a. Evaluate f f e-<x
2

+!}dxdy by changing into polar coordinates.
o 0

6 L2 C04

b. Using double integration find the area bounded between the circle 7 L2 C04
x2+ I = a2 and the line x + y= a.

;,,; Y, de 7 L2 C04
c. Prove that f ..Jsin e de x f ..J . = 11:.

o 0 SIl1 e
Module - 5

6 L2 C04

•

Q.9 a. Find the Rank of the matrix
402 1

2 1 3 4
A= 2 3 4 7

2 3 1 4
"

b. Solve by Gauss - Jordan method
2x + Y+ 4z = 12, 8x - 3y + 2z = 20, 4x + 11y - z = 33.

7 L3 C04
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c. Using Rayleigh's power method find the dominant eigen value and the 7 L3 C04

corresponding eigen vector of A = [ ~
1 ~lJ3 ~l by taking (1,0, O)T as the

-2 1

initial eigen vector. Carry out 5 iterations.

OR
Q.I0 a. Solve the following system of equations by Gauss - Seidal method 8 L3 C04

5x+2y+z=12
x + 4y + 2z = 15
x+2y+5z=20.
Carry out 3 iterations with (1, 0, 3) as initial approximation.

b. Solve the following system of equations by Gauss - elimination method. 7 L3 C04
x+y+z=9
2x + y- Z = °
2x + 5y + 7z = 52

c. Using modern mathematical tool, write programme to test the consistency S L3 COS
of the equation
x+2y-z= 1
2x + y + 4z = 2

13x + 3y + 4z = I.

*****
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