Important Note : 1. On completing your answers, compulsorily draw diagonal cross iines on the remaining blank pages.

50, will be treated as malpractice.

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

USN 1SMATI11
First Semester B.E. Degree Examination, June/July 2018
Engineering Mathematics - |

Time: 3 hrs. Max. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.
‘ Module-1
1 a. Find the n'" derivative of the sin® xcos” x. (06 Marks)
b. Find angle between the pair of curves r=6cos0 and r=2(1+cos0). (05 Marks)
3
c. Show that for the curve r(1—cos6) = 2a the radius of curvature is —2—r/2 . (05 Marks)
a
OR
2 2 2 A 2 ax :
2 a. Showthat ( yj :(yj +(y) for the curve y = . (06 Marks) =~
a y 2 a+x :
b. Find the Pedal equation of the curve r™ =a™ (cosm6 +sin m0) . (05 Marks)
¢ If y=log(x+v1+x?) prove that (1+x7)y, ., +(@Zn+1D)xy,, +n’y, =0. (DS Viarks)
Module-2 ‘
3 a. Expand Log(l+cosx) by Maclaurin’s series upto the term containing % (06 Marks)
b. Evaluate lim (sin x)™~. (o, (05 Marks)
yz 7X Xy 6(u,v,w) o
C. Ifu=<=, v=—, w=— showthat ——=u : (05 Marks)
X y Z 5(}(, Y>Z)
OR
8 3
. 4 F+y A
4 a Ifu=tan ( ] show that xu, +yu  =sin2u. (06 Marks)
X—y
2 2 2 2
b. If z=f(x,y), where x =rcosf, y=rsin® show that 6_2 + % = %) +—Jz—(?£]
ox oy or r°\ 00
(05 Marks)
c¢. Expand tanx in Taylor’s series uptc three in powers of (x —gj ; (05 Marks)
Module-3
5 a. A particle moves along the curve x =1—t*, y=1+t* and z=2t-5, determine velocity and
acceleration at t = 1. Also find the components of velocity and acceleration in the direction
2i+ j+2k. (06 Marks)
b. Find the angle hetween the surfaces x> +y> +z> =9 and z=x’ +y’ -3 at (2,-1,2).
NG (05 Marks)
c. Provethat DiV(d)Aj — (b(div A) +gradpe A (05 Marks)
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Find the unit tangent vector and normal vector to the curve r =cos 2ti+sin2t j+tk at
: ‘
X=—. (06 Marks)
Np)
Find the curl(curlA) , Where A = xzyi - ZYZ_} +\'2yzlﬂ< at the point (1, 0, 2). (05 Marks)
Show that F = (y+z)f+(z+x)} +(X+ y)l; is irrotational. Also find a scalar function of ¢
such that F=V¢. (05 Marks)
Module-4
3
Obtain the reduction formula for jcos“ xdx. (06 Marks)
‘ 0
k 2 dy
Solve xy(I'+xy )—d— =1. (05 Marks)
{ N
Show that the family of the curves y* =4a(x +a) is self orthogonal. (05 Marks)
‘ OR

i cosx +siny+
Solve _y+y. Y y=O.
dx sinx+xcosy+X

(05 Marks)

T

sin* 0

Evaluate j———zde ; (05 Marks)
o (1+¢cos0)
If the temperature of the air is 30°C and a metal ball cools from 100°C to 70°C in 15 minutes,
find how long will it take for the metal ball to reach a temperature of 40°C (06 Marks)
Module-5
Find the largest eigen value and the corresponding cigen vector of the matrix
2 -1 0 :
A=|-1 2 =1}, byusing the power method by taking initial vector as [1, 1 l]T
0 -1 2
(06 Marks)
-2 -1 =3 -1
; . - . 12 3 1
Find the rank of the matrix by reducing intc the normal form, 8 1 1
o 1 1 1
(05 Marks)
Solve the following system 0“ equation by Gauss seidel method: 20x+y-2z=17,
3x+20y—z=-18, 2x =3y +20z=25. (05 Marks)
OR
n . gy | 19 7
Diagonalize the. matrix . (06 Marks)
5 -42 16
Solve bV Lvau»s elimination method, 2x +y+4z =12, 4x+11y—2z=33, 8x -3y +2z=20.
(05 Marks)
Red uce the quadratic form 8x* +7y* + 3z? —12xy +4xz —8yz into the canonical form.
(05 Marks)
% sk ok sk ok

20f2 .
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