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'~"::-;;..~~:"":~ote:I. Answer any FI VEfull questions, choosing ONE full question from each module.
2. VTU Formula Ham' Book is permitted.
3. M: Marks, L: Bloom's level, C: Course outcomes.
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Ll~
Q.l 3. Derive an expression for the radius of curvature tor Cartesian curve 6

y=f(x),
b. I Show that the pedal equation of the curve rITIcos mB = a ITIis pr 111 I = a m, 7 L3 COl

c. I Show that the radius of curvature at any point of the Cardiod I 7 I LJ COl
I r = a(l- cos O) varies as ..Jr. I I I

OR
Q.2 a. With usual notations, prove that for the curve, r = f(B) , ~ = ~ + ~( ~ J 8 L3 COlP r r de

~ 2 2
b. I For the curve y = a: x ' show that (2:} = (~) + (~J 7 L3 COl

c. Using modern mathematical tool, write a programme to plot the sine and S LJ COS
. Icosine curve. --- -- --- - --- - -

Module - 2
- -

I

Q.3 a. (lX+2\+3')' 6 Ll CO2Evaluate lim
,-->0 3 ,

, :-- --- ---- -~--- -- - -- .----..- "- -. -- I

b. If 1I = eax+bYf(ax- by), prove that b Du + a all = 2abu I 7 I L2 I CO2

I & ~
BCu, v, w) . j7iL2-jco2jc. I tfu=x2+l+z2, v e xy +yz e zx , w=x+y+z,fmd
a(x,y,z) I

----- -- - --- . . ,OR I
- --- - - -- - , --

Q.4 ' ( y - x z - x ) .. all Du au 7 Ll CO2a. If u=f --,-- find the value of X2_+/_+Z2_,
I xy xz Ox ay az

- ~ - -- --- -~ - --- -- --

b. Show that f(x, y) = x ' + / - 3xy + 1 is minimum at (1, 1). 7 L3 CO2
c. Using modern mathematical toot, write a programme to show that 6 L3 COS

uxx + Uyy = 0 , given u = e" [x cos y - y sin y],
Module -3

Q.S a. Solve: (1_x2)dy -xy=l. I 6 I L31 C03
dx __ 4 ___

- -

b. Find the orthogonal trajectones of the family of confocal and coaxial 7 L1 COJ
2aparabo las r = .

1+ cos O
c. Solve yp2 + (x - y)p - x = 0 7 L2 CC)3

--- ---- - -

-

lof2



BMATCIOl

- -OR
Solve (xi + y~x + 2(X2y2 + ~-+ l):1y = O.

- -
Q.6 a. 6 L3 C03

b. A metal ball is heated to a temperature of 100 °C and at time t = 9 it is 7 L2 C03
placed in heater which is maintained at 40 °C. If temperature of the ba'li is
reduced to 60 °C in 4 min, find the time at wh ich the temperature of the ball
is 50°C.

c. Find the general and singular solution of (px - y)(x - py) = 2p by using the 7 L2 C03
substitution x 2 = u and l = v.

-.-~-- - --- --
Module - 4

a~_._S(;I~S02 - 0 + 2~ ~ si~ 2x-.------
-

Q.7 6 L3 C04
b. Solve by the method of variation of parameters y" - 2y' + y = e" logx. 7 L3 C04

- _. ,

d2 dy 4 L3 C04c. Solve: X2 -2x--·--4y=x . 7
dx dx --- ---- ----- - -OR

Q.8 la. Solve: (40" - 801 --702 ~ I-ID + 6);~-O .--- .-. 6 L3 C04
Find the c()ll1p~te SO~ltion_oL (1?2 - 20 + 21_~ x ~~~ _____

- -h. 7 L3 C04
c. . (,)dlv dy . ( ) 7 L3 C04Solve I+x --,,:;-+(I+x)-+y=S1l1 210g(l+x)

dx dx- - - . - --- -- - - -
Module - 5

Q.9 a. Find the rank of the matrix, 6 Lt C04

r_12
2 3 4

-3 I 2'.-3 -4 5 8
1 3 1O 14

b. I Investigate the values of A and 11 so that the equations x+y+z=6, 7 L2 C04
I x+2y+3z=10, X+2Y+AZ=1l have,;

. _~i) }~g~C?~~i0..!:l_____ (ill Unique solution (iii) Infinite solution
c. Using the Rayleigh's power method, find the largest Eigen value and the 7 L2 C04

corresponding Eigen vector of the matrix,

A =r~

-3
_21]4

Il6 8 5 I
by tak ing [1 oT as the initial Eigen vector perform four iterations. 1 I

0 J-- - - - - -OR- - - - - ._---- -
Q.IO a. Apply Gauss-Seida I iterative method to solve the equations 7 L2 C04

IO.\+y+z=12, x+IOy+z=12, x + y + IOz = 12 by taking the initial
approximation to the solution as, (0, 0, 0) (Carry out 4 iterations).

b. Solve the system of equations by Gauss Elimination method. 7 L3 C04
x + Y+ z = 6, x - y + 2z = 5, 3x + y + z = 8

c. Using modern mathematical tool write a programme to test the consistency 6 L3 COS
of the equation x + 2y - z = 1, 2x + y + 4z = 2, 3x + 3y + 4z = 1

* * * * * . -
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